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Road  Material  Surveys  in  the  City  and  District 
of  Montreal,  Quebec. 


CHAPTER   I. 
INTRODUCTION. 

An  investigation  of  road  matt-rials  was  made  in  and  near  the  city  of 
Montreal  during  the  field  season  of  1917.  As  Montreal  is  the  largest  city 
in  Canada  with  a  great  and  growing  seaport  and  industrial  centre,  the 
traffic  is  luavv  and  high  grade  street  pavi-ments  are  necessary  in  certain 
parts  In  oth'er  parts  and  in  the  suburbs  pavements  have  to  be  constructed 
and  maintained  on  steep  grades.  Moreover,  the  geographical  situation 
of  tite  city  forces  the  largest  part  of  the  outside  vehicular  trafhc  into  a 
few  main  "country  highways.  ,    .      ,  .  r  *„;.♦ 

\  proper  selection  of  road  materials  is  of  great  importance  in  a  district 
like  that  of  Montreal  where  the  njads  are  put  to  such  severe  tests  since 
the  cost  of  the  materials  in  place  is  the  largest  item  in  the  cost  of  con- 
struction of  a  roadbed,  and  the  quality  of  the  materia  s  largely  determines 
the  ensuing  annual  expenditure  for  maintenance.  Th<>  demand  for  more 
information  on  the  relative  road-making  qualities  of  the  numerous  deposits 
of  ston."  Iving  in  and  near  the  city,  is  consequently  greater  here  than  in 
other  localities  in  Canada,  and  it  was  in  the  hope  of  meeting  this  demand 
that  the  survey  was  undertaken. 

SCOPE    OK   THE    WOUK. 

The  area  covered  includes  the  island  of  Montreal,  isle  Jesus,  isle 
Bizard  and  isle  Perrot,  that  is.  not  only  the  area  contributing  daily  suburban 
traffic  but  nearly  all  of  the  district  from  which  market  wagons  drive  into 
the  city  two  or  three  times  a  week.  .   .         ,,  t  t     i 

The  work  consisted  in  mapping  and  examining  all  occurrences  of  bed- 
rork  field  stone,  and  gravel,  and  in  sampling  the  more  important  deposits, 
for'lkboratory  tests.  The  valu.>  of  the  different  types  of  material  under 
service  conilitions  was  arrive!  at  by  the  inspection  of  pavements  and 
country  roads  on  which  they  had  been  used. 

.^CKNOWLKUU.MKNTS. 

Mr.  John  Stansfield  of  the  geological  department  of  McGill  university, 
made  microscopic  examinations  of  a  number  of  the  igneous  rocks  of  the 
district,  from  samples  coUect.'d  by  the  writer.  The  writer  is  indebted  to 
him  for  the  names  of  the  igneous  rocks  used  in  this  report.  1  hanks  are 
due  also  to  the  city  engineers  of  Montreal,  Westmount,  Outremont,  .Mai.son- 
neuve,  Lachine,  and  to  the  numerous  quarry  owners  and  operators  for  a 
great  deal  of  informaticm  and  courtesy. 

6C986— 2i 


2 

CONDITIONS  AFFECTING    ROAD  CONSTRUCTION. 

The  country  is  of  a  gently  rolling  character  with  the  exception  of 
mount  Royal  which  rises  to  700  feet  be.sitle  St.  Lawrence  river.  The 
highest  land  is  generally  near  the  middle  of  the  islands  and  in  very  few- 
places  does  the  elevation  exceed  100  feet  above  the  shore.  The  natural 
grades  of  the  country  roads,  therefore,  are  not  very  steep,  but  the  numerous 
streets  on  the  slopes  of  mount  Royal  have  in  many  eases  very  high  grades. 

The  islands  over  which  this  survey  extends  lie  between  the  distri- 
butaries of  (3ttawa  river  and  St.  Lawrence  river,  where  those  tw<j  streams 
join.  The  main  Ottawa  and  St.  Lawrence  rivers  lie  to  the  southwest, 
south,  and  east  of  the  district,  and  rividre  dcs  Prairies  and  des  Milles  isles 
cut  across  it  and  bound  it  on  the  north.  The  two  latter  streams  are  not 
navigable,  but  are  crossed  by  bridges  and  ferries  from  3  to  10  miles  apart. 
The  broad  St.  Lawrence  river  south  of  the  island  of  Montreal,  with  only 
a  few  wagon  ferries  and  one  bridge,  is  an  obstacle  to  "  igon  traffic  from  the 
south.  Due  to  this  fact  truck  farming  for  the  Montreal  market  is  not 
extensively  carried  on  south  of  the  river  and  the  market  traffic  is  confined 
to  the  district  to  the  north  and  west,  that  is,  the  area  surveyed. 

This  district,  especially  the  part  on  isle  Jesus,  is  thickly  settled. 
Summer  resorts  are  numerous  along  the  river  banks  north  of  Montreal 
and  on  the  shores  of  lake  St.  Louis  and  Two  Mountains.  Roads  leading 
from  Montreal  to  these  resorts  iluring  the  summer  months  carry  a  heavy 
stream  of  automobiles  besides  the  market  wagons.  The  road  from  Mont- 
real East  to  Bout-de-l'Isle  along  St.  Lawrence  river  leads  to  the  Charle- 
magne bridge,  the  only  one  east  of  Montreal.  This  road  can  also  be 
considered  as  part  of  the  Provincial  Montreal-Quebec  highway. 

Roails  in  this  part  of  the  country  are  covered  with  snow  during  the 
winter  so  that  the  road  surface  is  not  subjected  to  wear  fo-  from  four 
to  five  months,  but  heavy  frosts  and  successive  thaws  are  often  responsible 
for  damage  to  the  roadbed. 

GEOLOGY. 

The  plain  surrounding  mount  Royal  is  underlain  by  rocks  of  Palwo?oi(^ 
age  which  consist  of  sandstones  of  the  Potsdam  formation,  magnesian 
limestones  and  dolomites  of  the  Beekmantown  formation,  and  limestones 
and  shales  of  the  Chazy,  Black  River,  and  Trento.n  formations.  Over 
these  lies  a  mantle  of  unconsolidated  boulder  clay  and  marine  clay  and 
sand,  laid  down  in  the  Glacial  period. 

There  are  many  uutcrops  of  PMheozdic  sediments,  but  they  are  generally 
of  small  extent.  In  the  western  part  of  the  district  surveyed,  Potsdam 
sandstone  appears  on  the  north  side  of  isle  Perrot,  and  small  outcrops  of 
dolomites  and  magnesian  limestones  of  the  Beekmantown  occur  at  Ste. 
Anne-de-Bellevue  and  on  the  west  side  of  isle  Bizard.  Several  outcrops 
of  Chazy  limestone  are  found  in  the  middle  part  of  isle  Bizard.  south  of 
Ste.  Genevieve,  and  at  Pointe  Claire  on  St.  Lawrence  river.  On  isle  Jesus 
th  8  formation  forms  important  ridges,  especially  near  St.  Martin  Junction 
where  it  has  been  quarried  on  a  large  scale.  It  also  occurs  at  Cartiervdle 
and  at  Bordeaux  nnrtluvost  of  Montreal. 


Scattnrwl  outcrops  of  Bliick  River  limestone  are  found  on  the  island 
of  Montreal  and  isle  Jesus.  About  50  feet  of  the  limestone  is  exposed  in 
an  esearpment  between  the  railway  and  the  villaRc  at  Pointe  Claire. 

The  Trenton  formation,  eonsistintj  of  interbedded  limestones  and 
shales,  is  distributed  over  a  wide  area  on  the  island  of  Montreal  and  on 
the  northeast  end  of  isle  .Jesus.  It  is  especially  well  developed  about  the 
city  of  Montreal  and  at  St.  Francois  de  Salles  on  isle  Jesus,  and  has  been 
extensively  qtuirried  for  buiUlinn  material  and  crushed  stone  under  the 
trade  luimes  of  "  banc  noir  "  and  "  baiu-  tjris." 

Mount  Royal  consists  of  a  core  of  massive  crystalline  igneous  rocks 
flanked  by  beds  of  sediments  mainly  of  the  Trenton  fornuition.  The 
central  core  consists  largely  of  two  kinds  of  fairly  coarse-prained  rock.s 
known  as  essexite  and  nepheline  syenite.  The  former  is  coarse  in  grain, 
of  a  dark  colour,  anil  varies  in  texture  from  place  to  place;  the  latter, 
which  is  found  in  smaller  amount,  is  much  lighter,  of  medium  grain,  and 
more  uniform  in  texture. 

Many  dykes  and  sheets  are  found  cutting  through  these  rocks  and 
the  surrounding  limestones.  They  are  ;'omposed  of  various  fine-grained 
crystalline  rocks,  geologically  and  mineralogically  related  to  the  main  mass 
of  mount  Royal.  Among  these  are  sheets  of  tinguaite  outcropping  in  the 
northeast  part  of  the  city  and  quarried  for  road  metal.  This  stoiie,  locally 
known  as  "  banc  rouge,"  is  a  massive,  fine  to  medium-grained,  greenish 
grey  rock  of  a  somewhat  porphyritic  texture.  On  the  slopes  of  mount 
Royal  in  Outremont,  on  isle  Bizard,  and  near  Ste.  Dorothfe  on  isle  Jesus 
there  arc  outcrops  of  breccias  composed  of  fragments  of  Palieozoic  sediments 
and  Pre-Cambrian  rocks  enclosed  in  an  igneous  paste  of  a  greenish  grey 
colour. 

The  greater  part  of  the  surface  of  the  area  surveyed  is  composed  of 
boulder  clay,  but  there  are  a  few  extensive  deposits  of  stoneless  stratified 
marine  clay,  capped  in  places  by  layers  of  sand  and  gravel.  In  the  boulder 
clay  a  large  percentage  of  the  boulders  are  of  Trenton  limestones,  except 
in  the  western  part  of  the  district  where  boulders  of  Beekmantown  dolomites 
are  predominant.  In  addition,  many  boulders,  of  Pre-Cambrian  age  have 
been  brought  by  glaciers  from  the  north  and  northeast.  These  are  gneisses, 
granites,  auorthosites,  etc.  The  marine  or  Leda  clay  forms  the  cliff  which 
runs  from  Maisonneuve,  through  the  city  to  mount  Royal.  It  is  in  places 
covered  by  Saxicava  sand  and  fine  gravel.  A  strip  of  Leda  da.  varying 
to  about  one  mile  at  its  greatest  width  stretches,  north  of  lake  8t.  Louis, 
from  Beaconsfield  to  Montreal  West,  and  from  St.  Charles  road  along  the 
Ste.  Marie  road  to  the  west  end  of  the  island  of  Senneville.  There,  as 
well  as  near  Beaconsfield,  the  clay  is  overlain  in  i)laces  by  patches  of 
Saxicava  .sand  consisting  of  yellow,  iron-stained  sand  or  of  coarser  yellow 
or  brown  sand  with  larger,  rounded  pebl)les.  These  sands  and  gravels 
occur  also  on  the  flank  of  mount  Royal  and  at  Cote-des-Neiges.  On 
isle  Jesus,  p.atches  of  sand  are  met  with  at  intervals  but  only  over  a  short 
distance.     Boulder  clay  is  the  more  frequently  encountered  drift. 


CHAPTER  II. 

* 

ROAD  MATERIALS. 

Stone  from  bedrock  is  used  extensively  for  road  purposes  and  is  the 
main  class  of  road  stone  available  in  the  Montreal  district.  Field  boulders 
occur,  but,  except  for  foundation  work,  they  arc  not  used  to  a  large  extent. 
Sand  and  gravel  are  to  be  found  in  places  but  only  in  very  small  amount. 


BEDROCK. 

Road  stone  from  the  same  geological  formation  in  this  area  has  proved 
to  be  of  nearlv  uniform  quality  even  where  quarried  at  widely  separat.d 
localities.  For  this  reason  the  supplies  of  road  stone  of  the  district  have 
been  classified  according  to  the  geological  formations  from  which  they  are 
derived. 

Potsdam  Sandstone. 

Outcrops  of  the  Potsdam  formation  occur  only  on  the  north  side  of 
isle  Pcrrot.  They  consist  of  interbedded  fine  and  coarse-grained,  yellowish 
brown  to  white  sandstones.  The  fine  variety,  which  is  made  up  almost  entirely 
of  quartz,  is  tough,  but  the  coarse  type,  which  approaches  a  conglomerate, 
is  soft  and  a  poor  road  material.  The  amount  of  available  sandstone  is 
large  but  the  present  condition  of  water-bound  macadam  roads  recently 
built  of  this  material,  on  isle  Perrot,  proves  that  these  sandstones  do  not 
cement  in  the  roadbed  and  do  not  give  satisfactory  service  even  under 
conditions  of  light  traffic. 

Beekmantown  Dolomite. 

Scattered  outcrops  of  de.ise  and  fine-grained,  bluish-grey  dolomites 
and  magnesian  limestones  of  the  Beekmantown  formation  are  found  from 
Ste  Anne-de-Bellevue  to  4  miles  east  of  that  place,  and  on  the  west  part 
nf  isle  Bizard  and  isle  Jesus.  This  stone  hps  given  satisfactory  results 
when  used  in  water-bound  macadam  under  ordinary  country  traffic.  It  is 
much  tougher  and  wears  less  than  the  limestones.  The  deposits  are  small, 
however,  and  are  only  of  local  importance. 

Chazij  Limestone. 

In  the  western  part  of  the  area  surveyed,  outcrops  of  Chazy  lime- 
stones occur  within  a  narrow  belt  across  the  island  of  Montreal  and  on  isle 
Bizard.  On  isle  Jesus  outcrops  are  seen  over  much  greater  areas.  This 
formation  is  in  most  places  made  up  of  massive  beds  of  granular  gfey  lime- 
stones and  some  of  the  layers  consist  almost  entirely  of  fossil  shells.  At 
cap  St.  Martin  and  near  the  ^^llage  of  St.  Martin  the  beds  .are  expose^d 
over  a  thickness  of  25  feet  and  vary  in  character  from  a  coarse-grained, 


grey,  fossilifcrous  limestone  to  a  darker,  fine-grained  roek  containing 
irregular,  wavy  streaks  along  whieii  the  stone  has  a  tendency  to  split. 
Among  the  more  important  outcrops  of  this  type  of  limestone  are  those 
of  Cap  St.  Martin,  St.  Martin  village,  Cartierville,  Bordeaux,  St.  \incent 
de  Paul,  and  Cote  St.  Michel.  Quarrying  operations  for  l>uilding  stone 
have  l)een  carried  on  for  many  years  in  all  these  places  and  more  recently 
some  of  them  have  produced  large  quantities  of  crushed  stone.  Within 
the  city  limits  the  only  place  where  ('hazy  limestone  can  hi;  obtained,  is 
from  tile  Villeray  quarries.  This  stone  has  been  used  to  a  large  extent  in 
the  construction  of  water-bound  and  bituminous  macadam  roads  on  isle 
Jesus  and  outside  of  Montreal  district.  It  has  made  good  roads  under  light 
traffic  conditions,  but  under  heavy  automobile  traffic  th<'  roads  wear  fast 
even  where  a  bituminous  binder  is  used. 


Black  River  Limedone. 

The  Black  River  formation  consi.sts  of  rather  thin-bediled,  dark,  fine- 
grained to  comjiact,  splintery  limestones  with  interbedd((l  shaly  iianings. 
These  limestones  can  be  obtained  at  Pointe  Claire  and  on  St.  Charles  road, 
IJ  miles  north  of  Beaconsfield  station,  where  they  form  ridges  stantling 
from  20  to  35  feet  above  the  general  level  of  the  country  A  large  quantity 
of  this  material  has  been  useil  for  railway  construction  and  more  recently 
some  of  it  was  useil  in  tarvia  roads  in  the  village  of  Pointe  Claire.  Appar- 
ently this  stone  is  -nuch  harder  than  the  coarse-grained  type  of  Chazy 
limestone. 


Trenton, Limestone. 

The  limestones  of  the  Trenton  formation  have  been  the  chief  source 
of  road  material  in  Montreal  and  in  its  neighbourhood  to  the  north 
and  northeast  as  they  are  available  more  than  any  other  rock.  In  the 
city  and  near  it  the  limestone  is  of  two  types,  with  a  third  intermediate 
variety.  These  are  commonly  called  "banc  noir",  "  banc  gris",  and 
"pierre  batarde".  "Banc  noir"  is  a  black,  dense  to  fine-grained,  thin- 
bedded  limestone  with  bituminous  and  shaly  partings;  "banc  gris"  is 
a  medium  to  coarse-grained,  fossiliferous,  grey  limestone  occurring  in  more 
massive  beds.  In  the  "pierre  batarde"  the  limestone  varies  irregularly 
from  a  coarse,  light  grey  to  a  dark,  fine-grained  stone,  the  two  occurring 
together  within  the  same  beds.  The  beds  are  thin  and  contain  many 
bituminous  and  shaly  partings.  The  more  important  quarries  producing 
crushed  stone  from  this  formation,  in  tlie  northeast  part  of  the  city,  are: 
the  Morrison  quarries  operated  by  O.  Martineau  and  Fils  (see  Plate  I, 
Frontispiece),  the  Maisonneuve,  De  Loriinier,  Rogers,  and  Gravel  quarries. 

On  isle  Jesus  the  most  important  occurrence  of  Trenton  limestone  is 
that  of  St.  Fran9ois  de  Salles.  There  the  limestone  is  dark  grey  and  rather 
fine-grained.  It  occurs  in  very  thick  massive  beds  in  which  dark,  wavy 
streaks,  from  J  inch  to  1  inch  apart,  are  strongly  developed  and  well 
shown  in  the  weathered  rock.  The  outcrops  extend  over  an  area  of  about 
300  acres  and  form  ridges  which  facilitate  the  quarrying.  This  deposit 
was  especially  worked  for  dimension  stone  (Plate  IVB),  and  large  quantities 
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hiivo  been  obtained.  At  tin-  prm-nt  time  three  companies  are  prjMhicini? 
crushed  stone  for  road  purposes  and  eonerete.  They  are:  the  Kennedy 
(Vtnstruetion  Company,  the  Montreal  Conereto  Works  Company,  and 
J.  O.  Lal)eile  ami  C'ompany. 

The  best  road-making  stone  in  the  Trenton  formation  is  probably  that 
in  which  a  minimum  of  the  blaek  shales  and  of  the  elayey  partings  exists. 
The  so-ealled  "pierre  batarde"  gives  a  rather  uneven  product  and  is  better 
tised  as  rul>l)le,  and  the  <lark  grey,  fine-grained  limestone  of  St.  P'ran9ois 
dc  Salles  iuis  less  resistance  to  wear  than  the  "banc  noir"  and  "banc  gris" 
occurring  in  Montreal. 


Igneous  Rocks. 

Outside  of  the  city  of  Montreal,  practically  none  of  the  igneous  rocks 
has  ever  been  (juarried  for  road  work.  There  are,  however,  on  the  island 
of  Montreal  and  on  ish>  Jesus  a  certain  number  of  dykes  and  sheets  of  dark, 
basic,  igneous  rock  which  should  make  excellent  road  material.  The 
amount  available  in  certain  cases  is  <|uite  large.  The  best  two  deposits 
located  during  this  survey  lie  immediately  east  of  the  village  of  Ste. 
Dorothee  (Plate  HI  B)  anil  1|  miles  northeast  of  St.  Vincent  de  Paul  on 
the  west  side  of  Terrebonne  road.  In  both  cases  the  rock  is  massive,  dark 
coloured,  fine-grained,  and  t'Xtremely  tough. 

Practically  all  the  igneous  rock  quarried  and  crushed  for  concrete  or 
paving  purposes  in  the  city  of  Montreal  is  obtained  from  outcrops  of 
tn.Miaite  lying  between  Cote  de  la  Visitation  and  Maisonneuve.  These 
outcrops  occur  in  lens-shaped  sheets  and  reach  in  pla>'es  a  thickness  of  35 
feet  (Plates  II  and  III  A).  The  tinguaite  generally  overlies  Trenton 
limestone,  but  is  quarried  si  parately.  The  stone  is  known  uiider  the  trade 
name  of  "banc  rouge".  It  is  a  massive,  medium-grained  holocrystalline 
and  porphyritic  greenish  grey  rock  of  rather  uniform  texture,  Avith  a  few- 
feet  of  dark  greenish,  glassy,  antl  somewhat  porphyritic  rock  near  the 
contact  with  the  limestone.  In  certain  places,  however,  the  rock  is  altered 
to  a  whitish  colour  and  is  of  inferior  toughness. 

A  great  deal  of  this  stone  has  been  crushed  and  sold  to  the  city  for 
street  paving  during  the  last  ten  years,  aiul  the  amount  available  is  now 
limited.  The  outcrops  s.nith  of  Masson  street,  with  th>  of  Iberville 
street,  are  the  main  occurrences  and  the  only  deposits  that  can  be  quarried 
in  the  future.  The  Morrison  Quarry  Company,  Jas.  Rogers,  and  Antoine 
David  are  the  only  firms  quariying  banc  rouge  at  present. 

Formerly  large  quantities  of  nepheline  syenite  were  obtained  from  the 
Corporation  quarry  at  Outremont  on  the  northwest  flank  of  mount  Royal, 
but  this  (luarry  has  not  been  worked  for  several  years.  This  and  other 
first-class  deposits  of  stone  are  no  longer  available  because  of  the  growth 
of  the  city  around  them. 

Many  thousand  cubic  yards  of  igneous  rock  have  also  been  quarried 
for  road  work  from  a  massive  dyke  of  fine-grained,  greenish-grey  rock, 
probably  nepheline  syenite,  cutting  through  a  ridge  of  marmorized  limestone 
and  breccias  on  the  west  side  of  Rockl.ind  .avenue.  Outremont.  This  rock 
is  extremely  tough,  but  the  amount  available  is  comparatively  small,  and 


thf  irrcKuliir  nature  of  tlic  dyke  iimkcs  (luairyiiin  very  (lifficult.  Many 
outtTops  of  lu'phyliiu'-Myciiitc  and  t'sscxitc  occur  on  mount  lloyal,  but  they 
arc  i'itiicr  in  Mount  lloyal  |)ark  or  in  the  C6te-<lfa-N('iRcs  ci'ini'tcrics  where 
quarrying  will  prol)aljly  never  he  allowed  for  commercial  purposes. 


DOt'LUKK    DKPO.SITS    Oil    FIELD    HTONE. 


Field  stone  piled  in  fen  'cs  or  heaps  is  not  uniformly  distributed  over 
the  area  surveyed,  hut  is  found  in  large  <|uantities  in  the  western  part  of  the 
iHland  of  Montreal,  on  isle  Hizard,  and  in  many  scattered  areas  on  ish? 
Jc«us.  On  the  island  of  Montreal  the  field  stone  is  conwntrated  in  a  belt 
stretching  along  the  north  side  of  the  island  from  a  few  miles  northeast 
of  Ste.  Anne-de-Bellevue  to  C'artierville.  It  is  especially  plentiful  near 
Ste.  (tenevieve  and  Saraguayville  along  rividre  des  Prairies.  Near  the 
city  of  Montreal  and  in  the  eastern  part  of  the  island,  field  stone  is  very 
scarce,  except  in  on"  area  north  of  Cote  St.  Michel  road,  2  miles  from  the 
city.  On  isle  Hizard  there  are  large  <|uantities  over  its  entire  area.  The 
main  lioulder  deposits  on  isle  Jesus  are  found  near  Abord-a-Plouffe,  Ste. 
Doroth^c,  and  St.  Vincent  de  Paul. 

The  amount  of  piled  field  stone  was  measured  fence  by  fence  and  the 
fences  grouptil  into  mapped  areas.  The  total  amount  measured  was 
57."),7.')2  cubic  yards,  distriljuted  as  follows:  island  of  Montreal  282.073 
cubic  yards;  isle  Jesus  l.');i,i;ir)  cubic  yards;  and  isle  Bizard  i;i9,944  cubic 
yards.  Of  this,  4.")',),578  cubic  yards  were  estimatc'd  to  he  under  1  foot  in 
diameter,  that  is  to  say  about  S(t  per  cent  of  the  fielil  stone  examined  is 
of  su''h  size  as  to  permit  handling  in  a  small  crusher  without  preliminary 
l)reaking. 

Compotiition  of  the  Agyntjntes. 

The  composition  of  the  field  stone  vari<s  greatly  from  one  deposit 
to  anotl*er.  It  is  expressed  here  in  percentages  of  limestone,  dolomite, 
sandstone,  and  igneous  rock.  These  four  classes  of  stone  are  the  chief 
groups  under  which  the  field  stone  can  be  more  easily  classified.  l"he 
average  composition  of  the  stone  in  each  i^.-ea  was  calculated  by  means  of 
estimates  made  in  the  field  on  each  pile.  In  every  case  estimates  of  the 
composition  were  made  both  on  the  stone  under  one  foot  and  that  ovc  ne 
f"i  '^.  As  a  rule  the  percentage  of  igneous  rock  is  greater  in  the  hoi.  ts 
ovei  one  foot.  It  is  generally  true,  also,  that  the  composition  is  n  ted 
to  the  underlying  Ix'drock.  Tiuis.  th(>  percentage  of  limestone,  dolomite, 
or  sandstone  is  liigh  in  fences  lying  close  to  untcrops  of  one  <>f  them'  rockB 
or  where  the  bedrock  is  to  he  found  close  to  the  surface.  For  instance  the 
field  ston(>  on  isle  Perrot  consists  mainly  of  the  underlying  Potsdam  sand- 
stone, but  it  is  scarce  elsewhere.  Dolomites  and  niagnesian  limestones  are 
found  in  proportions  ranging  from  40  to  00  per  cent  in  the  cijmposition  of. 
deposits  lying  in  the  western  part  of  the  island  of  Montreal  near  Ste. 
Anne-de-Bellevue,  Bale  dTrfe,  and  Beaurepaire,  and  on  isle  Jesus  west  of 
Ste.  Rose,  where  outcrops  of  hedroi'k  of  the  Beekmantown  formation  are 
to  be  found.  Neither  of  these  two  classes  of  stone  is  to  be  found  ea.st  of 
the  localities  ahnvp  mentioned. 
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LiinoMtonps  and  iRncoiia  rocltH  arc  more  uniformly  tlistributcd;  they 
are  found  in  nearly  cvcrv  deposit  in  proportions  varyinjt  from  10  to  90  [)er 
cent  The  percentaRe  of  Umestone  is  very  hinh  es|>ecially  in  deposits  lymK 
close  to  outcrops  of  that  rock,  such  ns  those  near  Ste.  (lenevifive,  Beacons- 
field  Pointe  Claire,  and  Cartiervine  on  the  island  of  Montreal,  and  near 
AbonW-PloulTc,  St.  Marthi,  and  St.  Vincent  de  Paul  on  isle  Je^us.  On 
the  island  of  Montreal  the  deposits  at  SaraRUayville  and  (  6t(!  St.  Michel 
carry  over  50  per  cent  of  iKueous  rocks.  The  more  important  deposits  of 
similar  composition  of  isle  .lesus  are  those  lying  near  Ste.  Dorothee,  Laval 
des  Kapides,  Pont  Viau,  and  between  St.  Martin  and  Ste.  Rose, 

Chantckr  of  the  liouhkra. 

The  character  of  the  field  stone  boulders  resembles  that  of  the  bedrock 
from  which  they  are  derived.  The  Potsdam  sandstone  boulders  are  white 
to  reddish  brown  and  from  fine  to  very  coaise-Rrained.  The  finer-framed 
variety  is  fresh,  whereas  tin;  coarse  sandstone,  which  is  almost  a  conglome- 
rate is  much  weathered.  The  dolomites  and  magnesian  limestones  of  the 
Beekmantown  formation  are  moie  uniform  and  although  weathered  on  the 
surface  to  yellowish  brown  they  are  generally  fit.-<h  mside.  Ihey  are  fine- 
grained and  of  a  steel  to  bluish-grey  colour. 

Very  coarse-grained  Chazy  limestone,  weathering  to  reddish-grey, 
forms  over  75  per  cent  of  the  aggregates  near  Ste.  Genevieve,  Cartierville, 
Abord-&-Plouffe,  and  St.  Martin,  where  outcrops  of  Chazy  limestone  occur. 
Dense,  dark  blue  Black  River  limestone  is  found  in  large  proportions  to  the 
north  of  Beaconsfield  and  Pointe  Claire.  Elsewhere,  the  Trenton  limestone 
varies  from  fine  to  coarse-grained  and  is  generally  weathered  on  the  surface 
to  a  dark  colour. 

Igneous  boulders  consist  chiefly  of  greyish  and  reddish  granite- 
gneisses,  of  hornblende  and  garnet-gneisses,  more  or  less  foliated  and  from 
fine  to  coarse-grained  in  texture.  They  also  occasionally  included  light 
coloured  anorthosites.  All  of  these  ro^ks  are  of  Pre-Cambnan  age.  1  hey 
are  generally  well  rounded  bouklers  and  fairly  fresh.  A  certam  amount  of 
fine-grained',  often  porphvritic,  dark  basic  dyke  rocks  are  also  found  in 
manv  deposits.  These  rocks,  as  a  rule,  resemble  the  various  dykes  which 
cut  through  the  limestone  formation  of  the  particular  locality  where  th:y 
are  encountered.     They  are  angular  and  of  a  rusty  appearance. 


SAND    AND    GRAVEL. 

Small  patches  of  sand  and  gravel  are  found  in  places  in  the  district  of 
Montreal,  but  they  are  too  small  for  any  but  local  use.  There  are  no  gravel 
roads  and  nearly  all  of  the  sand  and  gravel  used  in  the  city  pavements  is 
imported.  A  large  proportion  of  the  sand  u.sed  in  concrete  or  sheet  asphalt 
in  Montreal  and  its  suburbs  comes  from  Ste.  Emelie  Junction,  Joliette. 
A  large  number  of  firms  in  Montreal  import  their  sand  and  gravel  from  the 
counties  of  L'Assomption,  Terrebonne,  and  Two  Mountains. 


RESULTS  OF  LABORATORY  TESTS. 


KXPLANATIO.V    (JK   TK«T«. 

LaliDiutniy  texts  have  lu'cn  (ifvi.scd  to  furnish  a  rapid  means  of  judKing 
of  the  value  of  a  rocii  as  a  road  metal.  In  thesi-  tests  an  attempt  is  made  ti) 
approximate  the  eondition  whieli  will  obtain  in  a  roadlx-d  under  traffie. 
The  more  important  tests  are  for  the  resistaneo  to  ahrasion  (percentage  of 
wear)  and  for  the  resistance  to  impact  (toiinhness).  Tests  are  also  made 
for  hardness,  sp'-cifif  Ki'i'vitv,  and  alisor|)tion. 

The  metliods  for  the  determination  of  the  physical  properties  of  road 
materials  are  described  in  Htdletin  No.  347  of  the  I'.S.  Department  of 
Agriculture,  i)y  F.  H.  .Jackson,  jun.,  and  in  -Memoir  8.'j,  CiooloHcal  Survey 
of  Canada,  l)y  L.  lieinecke. 

Ahrnsion. 

Ill  the  abrasion  test  fifty  particles  of  the  roek,  of  uniform  size,  between 
2  and  2i  inches  in  diameter  and  weighing  in  the  aggregate  within  10 
grammes  of  5  kilograms,  are  revolved  in  ;>  cast  iron  cylinder  set  at  an  angle 
of  30  degrees  to  the  axis  of  the  machine.  After  10,000  revolutions  in  the 
abrasion  machine,  the  5  kilogram  charge  is  washed  on  a  Iti-mesh  sieve,  and 
after  drving  the  loss  in  weight  is  determined.  This  loss  ealcidated  to 
per  centis  used  to  express  the  wearing  quality  of  the  rock  and  is  called  t'le 
per  cent  of  wear. 

An  aibitrary  factor,  the  "French  coefficient  of  wear"  is  also  used. 
This  is  eciuivaleiit  to  40  divided  by  the  jx-r  cent  of  wear.  This  coefficient 
was  devised  to  give  an  increasing  scale  of  nuiidjers  to  represent  an  increasing 
ability  to  resist  wear. 

Toughness. 

The  toughness  test  is  made  on  a  rock  cylinder  2.5  millimetres  in  diameter 
and  2.')  millimetres  high,  carefidly  cut  and  ground  true  from  a  diamond 
drill  core  drilled  from  a  solid  block  of  the  rock.  This  cylinder  is  placed  on 
the  platform  of  the  impact  machine  where  it  is  subjected  to  blows  from  a 
2  kilogram  hammer  transmitted  to  it  through  a  plunger  with  a  spherical 
end  resting  on  its  upper  surface.  The  height  of  the  drop  of  the  hammer 
is  increa.sed  by  increments  of  1  centimetre  until  the  point  of  failure  of  the 
test  piece  is  reached.  The  height  in  centimetres  of  the  fall  of  the  hammer 
causing  the  failure  of  the  test  cylinder  is  recorded  as  the  toughness. 

Hmdness. 

The  hardness  test  is  performed  on  a  diamond  drill  core,  2n  millimetres 
in  diameter.  This  core  is  held  freely  in  a  vertical  position  and  under  a 
weight  of  1,2")0  grammes  against  a  disk  revolving  in  a  horizontal  plane  and 
carrying  an  artificial  quartz  sand  (30-  to  40-mesh).  The  hardness  is 
expressed  by  an  arbitrarv  number  derived  from  the  equation:  hardness  = 
20-j  W,  where  W  is  eqiial  to  the  weight  in  grammes  lost  through  1,000 
revolutions  of  the  disk. 
60986— 3i 


Specific  Gravity. 

Spcc'ifir  (tnivitv  U  the  w.i({lit  of  tli.'  niiitfriiil  compuriMl  with  t hut 
of 7uii  i-qmil  voliim.-  of  water,  und  is  ohtiiiii.-d  by  .livi.hiiK  th.'  wniiht  in 
tiirof  u  rock  fruumint  by  tlu>  .lilT.T.iur  L.tw..  n  its  wviKht  in  lur  un.l 
in  wilier.  The  weight  of  a  eul.ie  foot  of  roek  is  foiin<n>y  miiltiplyin)^ 
thr  specifie  univity  by  02-37  poumls.  the  wrinht  .if  ii  eubic  foot  of  water. 


AbHorption. 


will 


The  iihRorptioii  test  iletermines  the  uinoiint  of  wuter  whieh  the  roek 
absorb.  Vahies  for  al>sorption  are  exi)r<-s^e(l  as  pounds  of  water 
absorbed  per  eiibie  foot  of  rock.  This  vahi.'  is  .'nsiiy  eompiited  from  tlie 
known  speeihe  uravitv  of  the  roek  and  from  the  weiaht  of  wat.T  observed 
to  l)e  abBorbed  by  a  sample  during  48  hours  immersion. 


roek 


Kecommcniled  Vahu/ifor  Per  Cent  of  Wear  and  ToiighneKS. 

The  nbrasiim  test  is  supposed  to  simulate  the  abrasion  of  the  n 
frauments  in  the  roadbed  under  traftie.  Th."  impact  of  the  hammer  in 
the  touuhncss  test  re|)resents  the  blows  of  horses"  hoofs  and  of  wuKons 
passinB  over  irrenulariti.s  on  the  road,  and  the  hardni'ss  test  is  an  attempt 
to  duplicate  the  KrimlintJ  action  of  thi-  steel  tires  of  vehicles. 

\s  a  result  of  comparisons  .nade  by  ennineers  betwei-n  hiboratory 
tests* and  the  wear  of  the  stime  in  practice,  certain  limits  have  be.^n  set 
upon  the  values  for  the  toughness  and  percentage  of  wear  <)f  stone  that 
is  to  b"  used  in  macadam  construction.  The  Amenian  hociety  of  »  ivil 
Enui  ers  recommeiuled,  in  l'.)l".  that  stone  used  in  water-bound  macadam 
roads  shall  have  a  percentane  of  wear  of  not  more  than  5  and  a  toughness 
value  of  not  less  than  ().  The  specifications,  adopted  by  the  .\meric;in 
>  -eiety  of  Municii)al  Improvement  in  1914,  rcciuire  that  stoni-  used  in 
the  wearinu  course  (jf  bituminous  macadam  or  bituminous  concrete  roads 
shall  have  a  rcr  cent  of  wear  of  not  more  than  3 -7,  and  a  toughness  of 
not  less  than  i:5.  The  Tnited  States  Ofli.c  of  Public  Roads  sets  the 
minimum  limits  of  toiitihiuss  for  stone  used  on  n.ads  subjected  to  tiathc 
of  less  than  100  vehicles  a  day  at  from  .■>  to  »,  excei>t  in  the  case  of  bitu- 
minous concrete  where  the  lower  limit  is  7.  On  roads  subjecte<l  to  froni 
100  to  ''.')0  v(  hides  a  dav  the  minimum  toushni'ss  is  10  for  vvatet-bouiul 
macadam  and  bituininoii.^  macadam,  and  i:{  for  bituminous  coii.  rete. 
For  roads  carrvinsi  over  2.-)0  vehicles  the  minimum  t>.u«liiiess  is  l'.'  t.)r 
water-bound  macadam,  10  for  macadam  with  liitiinuiKnis  mat  and  Intu- 
miiious  maca.liim,  and  1:5  for  bitiimious  concrete. 

The  six'cifications  used  by  the  city  of  Montreal  veiiuiie  that  (rushed 
stone  shall  be  classed  into  three  (traihs.  acconlinji  to  (lualities  which  shall 
be  determined  bv  test«  conducted  in  a  pmiierly  e(|Uipi)ed  laboratory. 
The  |)roperties  di'teri  '  shall  be  French  coefficient  of  wear,  toughness, 

and  absorption.     M;  meeting  the  requirements  of  any  of  the  grades 

with  respect  to  coefficient  of  wear  and  toughness,  but  failing  to  meet  the 
requirement  with   respect  to   absorpticm,   may, 
engineer,  be  classed  with  the  higher  grade 
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)iiii«  a  t.MidhiicM  of  not  U'WH  tlmn  ciKhtiM.n  (IH),  u  Fri-nt-h  r.wflici.'t'.t  of 
wiiir  of  not  1<'««  tlmn  fourtiM-n  (l»),  uml  un  almorption  of  not  mor.-  thiin 
mx-l.nth8  (00)  pound  pir  .uliii-  foot.  (Irude  "  H  "  ii*  a  ra<k  whu-h  haH 
a  touRhni'Hi*  of  not  Ii'Hk  llian  t.-n  I  HI,',  a  Fronch  nM-lfiiifnt  of  w.-ar  of  not 
icHM  than  H-vt-n  (7),  ami  an  .ilworption  of  not  nion-  than  one  (I)  pound 
p.T  cubic  foot.  (IracU-  "  V"  is  a  ro(k  which  has  a  tounhncHM  of  not  1cm 
than  seven  (7),  a  Frcn-h  cocffii'icnt  of  wear  of  not  Ickh  than  five  (ft),  and 
an  almoprtion  of  not  more  than  one  nnd  five-tenths)  (I  •'»)  pound  per  cubic 
foot. 


BKDROCK. 

The  results  of  hihoratory  tests  made  u|>on  bedfocic  are  niven  in  Tal)le 
I  pane  17  Tiie  figures  are,  in  each  case,  the  averaK((  values  for  tests 
made  on  duplicate  samples  of  the  roik.  For  quarries,  wh.-re  some  notice- 
able variation  in  the  character  of  the  stone  was  i>bscrved  in  the  same 
formation,  samples  were  collected  from  each  phaso  of  the  rock.  Ihu 
fiijures,  therefore,  are  in  many  cases,  and  especially  for  the  more  import.int 
<iuarries,  the  averajje  values  for  results  of  tests  made  on  several  samples 
taken  in  different  parts  of  the  (piHrry.  Such  results  can  be  considered 
as  representatives  of  the  value  of  a  crushed  product  produc  i  li  -iii  the 
deposit. 

An  I'xamination  of  the  results  of  the  tests  niv.n  in  Tabl.  1  shows 
that  the  values  obtained  for  the  per  .'ent  of  wear  iiikI  the  toiintiness  of 
samples  collected  from  the  same  rock  formation,  though  (piite  widely 
separated  throuRhout  the  Montreal  distri<-t,  are  uniform.  A  fairly  narrow 
raiiue  of  variation  can  be  set  for  the  per  cent  of  weiir  and  the  toUKhni'ss 
;„r  each  rock  formation  wlii.h  will  include  by  far  the  majority  ot  the 
results  of  tests  obtained  for  the  samples  of  ro.-k  collected  from  ea<'h  forma- 
tion This  raiiije  of  variation  is  eoiiveni;ntly  expressed  by  the  average 
per  cent  of  wear  or  tounliness  for  the  rock  formation  and  the  averaKc 
deviation  from  such  average  value  shown  by  the  nsults  of  tests. 

The  H'lativ.s  perccntMues  of  wear  and  touRhness  of  the  various  classes 
of  rock  are  indicated  Rrapliieally  in  V'mnv  I,  page  13,  and  are  compared 
with  limitiim  values  for  water-bound  macadam  and  bituminous  mac'ailam. 
It  will  be  seen  from  the  .liagram  that  the  most  durable  stone  in  the  district 
of  Montn'al  is  of  ign.'ous  origin.  Th<-  averagi-  values  for  certain  dykes 
or  sheets  of  igneous  rock  for  instance  are  2  •  1  for  w.>ar  and  22  for  toughncs.s 
as  shown  in  tli.'  diagram.  The  percentage  of  wear  of  all  except  one  of 
eight  si.mph'S  that  were  tested,  ranges  between  2  and  2-4,  and  the  tough- 
ness varies  from  IS  U>  .'50.  I'lifortunately  only  a  small  quantity  of  this 
class  of  rock  is  available.  It  occurs  in  narrow  dykes  or  thin  sheets  through 
the  limestone  formations  and  cannot  be  readily  quarried  separat_el.v. 
However,  the  amount  available  ir  d(  ,H)Sits  nc  ir  Ste.  Dorothee  (Map  \ilt, 
No.  97,  Plate  IIIH)  and  St.  Vincent  de  Paul  (Map  1747,  No.  12S)  is  quite 
large.  Their  respective  values  for  wear  are  2  and  2-2  and  for  ttnighness 
20  and  29. 


13 

Nfxt  in  th«>  order  of  <lur«hility  i*  the  tinnunite  or  "  bam-  roiigP  ". 
Six  •aroplts  of  thin  typ<'  of  rock  uiivf  v»ry  uniform  nmiltn,  tli<'  iMrc'iilnno 
of  wcur  in  2  nm\  the  touvthncHM  vari.H  from  M>  to  2«  with  un  :iviniKi'  viilii.' 
of  22.  Thin  iit  tiie  biol  roH«l-miii*i»K  Htoiic  that  in  iiviiihilili-  m-ar  Montnal 
and  it  lia«  itivin  kikhI  wrvii-c  in  various  tyixn  of  |mv«mtnt«  in  the  nty 
of  Montreal,  Outn-motit,  Wt-ntmount,  and  Maiwinmuvf. 
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Nophclinc-syenitP  proved  also  to  he  ii  first  class  road  material,  xc 
does  not  wear  any  more  tluiu  the  tiiiKUiiite  and  its  avenine  toughness, 
although  lower  than  that  of  the  latter,  is  still  hijjh.  One  sample  of  this 
class  of  rock  taken  from  Stinson  lleeb  (juarry  in  Outremont  has  t^iven 
the  best  results  of  a'l  the  rocks  tested.  The  per  cent  of  wear  is  as  low 
as  1-8  and  the  toughness  is  30.  Where  the  nepheline-syenite  is  coarse- 
grained or  where  it  holds  inclusions  of  essexite,  as  is  the  case  in  the  Cor- 
poration quarry,  the  per  cent  of  wear  is  slightly  higher  and  the  toughness 
lower. 

Coarse-grained  es.sexite  from  mount  Royal,  although  showing  little 
wear,  is  a  much  weaker  rock.  Its  toughn(>ss  value  is  10,  that  is.  below 
the  mininnun  set  for  bituminous  macadam.  Tliis  may  bo  due  to  weather- 
ing. 

The  results  of  testi  upon  the  dolomites  and  magnesian  limestones 
of  the  Heekmantown  formation  indicate  that  they  ca!i  be  sjifely  used 
in  bituminous  macadam  and  in  water-bound  macadam  roads  under  traffic 
conditions  up  to  2.50  vehicles  a  day.  The  average  per  cent  of  wear  for 
five  samples  which  were  collected  is  :M  with  an  average  deviation  of 
±0-.")  from  this  value,  and  the  average  toughness  is  10  with  an  average 
deviation  of  +7.  This  class  of  rock,  however,  does  not  cement  well  in 
water-bound  macadam  roads  subjected  to  light  traffic. 

Potsdam  sandstone  with  a  per  cent  of  w<'ar  of  3  and  a  toughness 
of  13  could  be  economically  used  witli  a  bituminous  binder,  but  its  poor 
cementing  value  will  prevent  its  use  in  water-bound  macadam. 

The  values  for  the  various  classes  of  limestones  are  not  very  far 
apart.  Figure  1  shows  that  of  thi'  (hazy,  IMack  River,  and  Trenton 
limestones,  the  best  material  is  the  Hlack  River  limestone.  This  fine- 
grained, dark  rock  is  (([Ual  in  durability  I  per  cent  of  wear  3-1)  to  the 
dolomite,  but  it  is  more  brittle  and  its  average  toughness  is  8  with  an 
average  deviation  of  ±  l-o  from  this  value. 

Cliazy  and  Trenton  limestones  gave  fairly  uniform  results  under 
the  tests.  The  figures  shown  in  Figure  1  are  the  average  of  more  than 
twenty  samples  each,  that  is  a  much  larger  number  of  samples  were  tested 
than  for  any  other  type  of  rock.  It  will  be  seen  that  the  Chazy  limestone 
from  isle  .Jesus  is  softer  than  that  occurring  on  the  island  of  Montreal, 
and  the  per  cent  of  wear  :ind  toughness  of  this  class  of  rock  from  certain 
deposits  are  in  some  cases  below  the  minimum  values  recommended  for 
water-bound  macadam.  The  average  per  cent  of  wear  for  Chazy  limestone 
from  the  island  of  Montreal  is  3-9  with  an  average  deviation  of  ±0-1 
from  this  value,  and  the  average  toughness  is  7+  1.  The  values  of  ("hazy 
limestimc  from  isle  .lesus  are:  per  cent  of  wear  4-6,  deviation  ±0-5,  tough- 
ness 0,  deviation  +  lo. 

Tests  have  shown  some  varieties  of  the  Trenton  limestones  to  be 
better  than  the  Chazy  limestone,  but  as  a  class  they  are  of  about  the 
same  (piality.  The  average  per  cent  of  weivr  for  Trenton  limestone  from 
both  the  island  of  Montreal  and  isle  Jesus  is  4  ■  1  with  an  average  deviation 
of  ±00  and  the  toughness  is  7  with  an  average  deviation  of  ±1-5  of 
this  value.     The  average  values  for  each  one  of  the  different  types  of 


15 


Trenton  linn'stonc.  such  as  (l('si'ril)eil 
this  ri'porl,  arc  given  below.: 


under  the  heading  of  bedrock  in 


AviTiiKc 

per  cent 

wciir. 


AvcraRe 


Biinc  iioir  (diMisc,  Maik) 

Hanc  Kiis  (incditiiu  to  cdarsc,  Krcy;.    . . 
I'iciTc  liat.irdf  fiincvcn  witli  slialy  partiiij^si 


{•'.» 


FIKLU    STONK. 

Field  stone  forms  a  cheap  and  often  valuable  source  of  riad  stone. 
In  the  i)n)duction  of  crushed  stone  from  boulders  the  crusher  can  bi; 
located  next  the  proposeil  highway,  the  boulders  hauled  there  in  winter 
and  put  in  the  crusher  with  little  or  no  preliminary  breakinn.  There 
are  no  ([uarrving  expenses  and  the  owners  are  generally  willing  to  dispose 
of  what  has  to  them  been  a  source  of  labour  without  profit.  Field  stones 
in  large  (piaiitities  occur  in  parts  of  Montreal  district. 

The  disadvantages  of  using  this  form  of  material  for  road  surfacing 
arise  from  its  heterogeneous  character,  which  may  cause  one  section  of 
a  road  to  wear  more  rapidly  than  another  or  may  give  rise  to  uneven 
wear  in  the  same  section  of  road. 

The  boulder  deposits  are  aggregates  of  many  vari(>ties  of  stone,  each 
of  which  may  vary  in  road-building  character,  and  the  tiuality  of  the 
aggregate  must  vary  accoriling  to  the  variation  in  the  <iuality  and  pro- 
portions of  its  component  boulders. 

It  was  found  bv  sampling  separately  each  of  the  mam  classes  of 
stone  fotmd  in  the  aggregates  that  the  quality  of  any  one  variety  was 
fairly  constant  over  the  area  surveyed. 

The  results  of  abrasion  tests  upon  samples  of  field  stone  are  given 
below: 


Rock  spcoii's. 


Itjnpous  icliicfly  gncissrs) 

Potsilam  samlstono,  fine-graineil 

Bcckniantown  liolomitt'. 

Chazy  linu'Stone,  finp-gxainccl 

"  coarst-itrainod 

Trenton  limestone,  Jcn.so  to  fine-grained 
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The  ijjiicous  gneissps,  dolomites,  and  finp-Rraincd  lirnostoiics  arc  pro- 
bably the  best  classes  of  field  stone  for  road  work.  The  igneous  rocks 
iuul  doloniites.  however,  do  not  cement  as  well  as  the  limestone.  Althoiijjh 
the  sandstone  wears  less  than  all  other  ty|)es,  it  can  not  make  by  itself 
a  successful  water-bound  macadi^m  because  of  its  extremely  poor  cementing 
power.  However,  mixtures  of  igneous  rock,  sandstone,  and  dolomite 
iiave  given  fairly  good  results  in  water-bound  macadam  construction 
in  other  parts  of  the  country.  Hroken  stone  roads  south  and  southeast 
of  Ste.  Dorothee,  built  of  mixtures  of  igneous  rock,  dolomiti',  and  lime- 
stone. Were  in  good  condition  after  two  years  of  service.  The  to|)  screen- 
ings had  been  washed  out  an<l  shallow  ruts  had  formed,  but  the  roads 
apparently  wear  less  than  other  roads  in  the  same  locality,  built  entirely 
of  quarried  limestone. 

Composition  estimates  of  each  boulder  ileposit  in  the  district  surveyed 
are  to  be  found  in  App^mdix  H.  Knowing  the  composition  of  thi-  aggre- 
gates, their  durability'  --l  resistance  to  abrasion  can  b:>  arrived  at.  Experi- 
ments conducted  by  K.  A.  Clark'  established  the  fact  that  the  p-r  cent 
of  wear  of  all}'  combination  of  rock  species  could  be  ealculat;'d  fr  )m  ^he 
per  cent  of  wear  of  each  species  and  their  relative  proportions  in  the  i- 
bination.     If  the  |)er  cents  of  wear  of  th(,'  various  species  are  expi       ed 

by  Wi,  W2, Wn  an<^l  the  percentage  proportions  in  which  they  occur  in 

the  mixture  Ci,  C2 V„.  the  percent  wear  of  the  mixture  W^  is  given 

by  the  formula  W^  =  SCW.     For  instance,  the  per  cent  of  wear  of   the 

"loo 

aggregate  under  1  foot,  in  the  boulder  deposit  east  of  Sennoville  (Map 
1747,  No.  1)  can  be  cilculated  thus: 

3-2  X  10  -f-  2-2  X  15  -I-  3-3  x  75 

W„  = =  3  •  12  % 

100 

'Mines  Branch,  Dept.  ot  Mines,  Sum.  Rept.  1917.  p.  126. 
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Appendix  A. 


DErOSITS   OK    BEDROCK. 


Island  of  Montreal. 

No.  1.  North  sido  of  isle  IVrrot,  Potsdam  formation.  (lutiTops  of  fine  to  poarso- 
Kraiiicil,  yellowish  brown  to  ri'ililish  sandstones  arc  exiMwd  alonu  the  St.  I-uwrcncr  river 
from  the'villaise  of  Isle  I'errot  Nonl  to  thi'  east  end  of  SherrinRton  park.  Alternate  iM'ds 
of  fini'-Kiained,  qiiartzitie,  and  eoarse-nrained  sandsl<me  em-losinn  hamls  with  pebbles  np 
to  1  ineh,  are  e.\|)Oseil  to  a  depth  of  o  yards  in  a  rpiarry  measurinn  125  yanls  by  KM)  yards. 
The  fine-nrained  material,  whieli  would  make  a  fairly  durable  n)adstcme,  amounts  to  al«)Ut 
one-third  of  the  whoh>  faee.  The  eoarse-pained  sandstone  has  proved  to  be  unsatisfactory 
where  used  in  water-bound  macadam  construction. 

The  beils  vary  in  thickness  from  (i  inches  to  2  feet.  .\l>proxiinate  strike  of  beds  is 
iiorth  .V)  decrees  east  with  a  dip  at  low  antjle  to  southeast.  Main  joints  strike  northwest, 
dil)  <.M)  degrees,  and  are  crossed  by  another  set  at  rinht  angles. 

.Stone  was  formerly  quarried  for  canal  eoiistruetion  by  the  (leneral  Cimstruction 
Co!ni)any.  The  quarry  is  now  idle.  The  present  owners  arc  (^uinhin  and  Robertson  of 
Montreal,  (^iiarrv  floor  is  dry  for  greater  part  of  summer  and  near  enough  to  river  shore 
to  make  trans|H)r'tation  of  product  by  water  feasible.  The  amount  available  is  great. 
Sample  tested,  sei'  Table  I. 

No.  2.  One  mile  east  of  .Sherrington  i)ark,  isU-  Perrot.  Potsdam  formation.  (Mil- 
croi)S  of  thin-bedded,  medium  to  eoarse-graineil,  white  to  yellowish  brown  sandstone. 
The  deixisit  extends  on  cith<T  si(h-  of  the  road  and  is  mostly  covered  with  light  bush. 
The  stone  is  fresher  and  more  even  than  in  No.  1.  .\bout  .'lOO  cubic  yards  were  used  in 
one  section  of  a  water-boimd  macadam  roail  on  isle  Perrot,  where  \\\v  tralhc  is  very  light. 
The  road  was  examined  after  one  year  of  service.  Th<mgh  the  roadbed  has  kept  its  shape, 
the  top  stone  screenings  did  not  seem  to  have  bonded.     Sample  tested,  sec  Table  I. 

No.:}.  Ste.  .\nnc-<lc-Hellevue.  Hi-ckmantown  formation.  I'lal  o>itcroi)s  of  dolomite 
anil  magncsian  limestone  are  exi)osed  east  of  the  Seiineville  road  on  a  suburban  subdivision 
owned  bv  A.  11.  Maher.  The  stone  is  fine-giaimMl,  steel  bluish  grey,  w  itii  irrcKuiar  streaks 
of  dark,  "fine  material  and  oalcite  crystals,  l-'ive  feet  of  it  areeX|M)si(l  maquarry  .^Oyards 
by  40  yanls  in  exli^nt.  Overburden  li  inches  to  11  feet  of  samlj  clay.  The  beds  ilip  to 
norlhw'est  with  vertical  joints  running  north  10  degrees  to  ;fO  degrees  wi'sl  anil  north 
,S0  degrees  east.  The  amount  of  stone  available  is  limited.  l.an<l  v.ilues  are  high  and  the 
ground-water  level  lies  close  under  the  upper  surface  of  the  stone  so  thai  (luarryiiig  would 
be  expensive.  .Some  of  this  stone  was  used  in  the  const riK't ion  of  a  sect  ion  ot  the  Senneville 
road  (.bituminous  macadam)  a  few  years  ago,  ami  more  recently  in  the  construction  of  a 
cement  coucrete  road  atxHit  one-hc.l''  mile  h>ng  i)assing  through  the  outcrop  area.  In 
both  cases  the  stone  proved  to  bi  fairly  durable.  The  ri'sults  of  laboratory  tests  upon 
this  material  are  given  in  Table  1. 

\os.  4  and  .").  Small  outcrops  of  stone  resembling  that  in  No.  :{  occm-  north  of  ihe 
village  of  Ste.  Anne,  on  the  McDonald  .Vgricultural  CoUege  and.McClosh  farins.  In 
both  places  there  is  an  old  opening  from  which  stone  has  been  obtained  for  building  pur- 
poses.    The  amount  available  is  apparently  small  and  the  chances  for  (piarrying  are  ])oor. 

No.  C).  One  and  a  half  miles  north  (if  Ste.  .Vnne.  Heekmantown  formation.  .Mxmt 
14  feet  of  impure,  magncsian  liinesione  and  dolomite  are  exposed  in  a  ipiarry  located 
on  the  east  tlank  of  a  ridge  rumiing  lcngthwi.se  on  Henry  Morgan's  stock  farm.  The 
average  character  of  the  stone  is  fme-gvained,  bluish  grey,  weathering  yellowish  brown, 
with  cali-ite  crystals  and  thin  streaks  of  dark  material.  .Sinie  of  the  l.-iycis  also  contain 
pockets  of  black  chertv  material.  The  ujiper  1".  feet  consist  of  fine-grained,  white  stmd- 
stoiK'  overlain  bv  1  to"  2  feet  of  boulder  clay.  The  beils  lie  nearly  flat  and  vary  fiom  (i 
inches  to  IJ  feet" in  thickness.  The  stone  is  much  jointcil,  |)arlly  fresh,  partly  weathered 
About  14,000  cubic  yards  have  been  cxcavatecl,  and  used  largely  in  the  construction  ,it 
one  sivtion  of  the  Senneville  road  (bituminous  macadam  I  and  of  private  roads  on  the 
stock  farm.     Sample  testi'd. 
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„.    .   (loloinilc  arc 

TIk-  Mlonc  is  lliiii-bedilcd,  wcathcriiiK 
It  lii's  nearly  (lat.   A  xuvM  (luantily 


Nox.  7  to  10.  HctwiMii  Hair  il'l'rfi'  ami  Hraurrpairr  Htuliims.  IW-ckniaiiHiwn  foriiiu- 
tioti  \  wrirs  of  Hiiinll  <mtcri)i)s  of  tint-Kraiiiiil,  liliii-<li  Krcy  Illa|^lll■^^ian  liiiicKloiic  and 
dolnniitr,  wouthrrcd  to  ri-ddisli  urcv  on  the  Murfucf.  Tln>  more  iinporlanl  lii'»  on  lot  fi, 
town  of  Hiwonsficld.  and  covcru  an  area  of  150  yards  by  l.V)  yurdn.  TlnTc  is  very  lilllf 
chuncc  fr)r  iiuarryinij. 

No.  11.  Cftlc  Stc.  Marii',  lot  Xo.  17',».  Bci-kinftntown  formation.  .Stone  .-iiniiar  to 
that  sffii  in  No-.  7  to  10,  oi'curs  in  a  small  oiiU'roji  ahmit  thrcc-ciuartcrs  of  a  mile  norlli 
of  Ste.  Marie  road. 

No.  12.  Ste.  (Icneviiveniiii-'h,  lot  No.  229.  Cliazy  formation.  About  one-quarter  mile 
noutli  of  ,V»ise  i\  I'Orme,  small  outcrop  of  fine  to  medium-Krained  limestone.  The  amount 
available  is  small. 

Nos.  \:i  and  1 1.  Cap  ii  lOrnie.  Ste.  (leiievieve  j)ari.-li,  lots  Nos.  230  and  2:10.  Heek- 
nianlown  formation.  Small  outimps  of  fine-Kiained  dolomite  v.eatherinK  to  rc'ddish  piy. 
Tile  cMent  of  <|eposit  in  both  eases  is  small. 

No.  lo.  Town  of  Hearonsfield.  lot  No.  170.     Heekmanlown  formation.     About  one- 
quarter  mile  south  of  Ste.  Marii'  road,  o  feet  of  fine-KraitU'd,  bluish  Rrev 
exjMwed  in  a  small  openintl  alonn  I  he  edjie  of  a  bush.     ''"'■ 
to  yellowish  brown,  and  contains  crystals  of  ealcite. 
of  it  wa.;  used  by  farmers  to  repair  earth  roads. 

No  10  Town  of  U«'aconsfield,  lot  I'J.  About  one  mile  west  of  the  station  ro.id,  on 
the  north  si<le  of  the  new  hitfhw.ty.  Owner:  Hon.  ,1.  L.  Perron,  Mimtreal.  Heekmanlown 
formation.  Dense,  liKhl  bluish-nrev  dolomite  breakinu  into  sharp  annular  fraKinents. 
Beds  varviiiK  from  S  to  10  inches  in  thickness  and  separated  by  thm  layers  of  dark  shales 
are  exiH)sVd  to  a  d.'pth  of  S  feet  in  an  irrcRular-shaped  (piarry.  The  stone  is  fresh  except 
in  the  ui)per  :{  feet  where  it  is  much  weathered.  The  overburden  consists  of  1  to  2  leet 
of  dark  dav.  The  beds  strike  north  0.'>  deitrees  east  with  slight  di))  to  southeasl.  1  he 
main  si^ts  (if  joints  run  north  7.')  deuTc-es  east  and  south  <>.">  UeKreos  east.  About  3,(HM) 
cubic  vards  of  stone  has  been  quarried  and  lined  in  the  construction  of  bituminous  niaia- 
dam  roads  in  the  town  of  BeaconsficM  since  Kill.  More  stone  can  be  easily  obtaine(  . 
The  deiMjsit  forms  a  slinht  elevation  extendini!  a  few  hun<lred  feet  westward  ami  northward. 
Samples  were  collected  separatelv  from  the  north  and  the  south  wall  of  tlie  (luarry;  the 
results  of  laboraton-  tests  indicate  that  this  stone  has  a  remarkaWe  resistance  to  both 
abrasion  and  impact.  It  is  a  very  durable  road  stone  and  can  be  considered  of  better 
(luality  than  any  of  the  other  s<-dimentary  rocks  encountered  m  the  district. 

No  17  Town  of  Beaoonsfield,  lot  IS.  Chazy  formation.  South  of  the  railway  an 
arcanicasiirinK  100  yards  by  30  yards  where  outcrops  of  limestone  are  seen.  Stone 
weathered  on  tlie  surface. 

No  18  North  of  the  railwav,  lot  21.  Another  outero])  area  of  Chazy  limestone, 
ISO  vards  bv  2S  vards  in  extent.  Vei-v  coarse-p-ainetl  limestoni'  weathering  dark  p'y. 
The  deiiosit  "located  in  a  lisht  bush  forms  a  ridge  which  reaches  about  lo  feet  in  height. 

No  1<»  Town  of  Beaconsfield,  lot  2.").  On  the  Allan  farm.  Chazy  formation.  In 
•m  old  nu'irrv  30  vards  bv  20  vards,  abrmt  11  feet  of  thin-be<lded  stone  exiwscd.  Coarse- 
graiiud  blui"sh  fi.Trv  limcstoii^  with  shalv  i)artinKS.  The  beds  .lip  slightly  to  southeast, 
with  ve'rtical  jointi  running  north  1.')  .legrces  east  ami  north  75  degrees  west,  iiot  verv 
far  •il)art  Th.'  deitosit,  300  vards  bv  200  vards  in  extent,  lies  along  the  edge  of  a  bush 
one-half  mile  from  the  railway.  The  overburden  is  light.  Some  of  this  stone  was  use.l 
for  rough  building  stone.     Hather  soft  road  material. 

No  20  Pointe  Claire  parisli,  lot  102.  Immediatelv  south  of  Ste.  Marie  road.  Chazy 
limestone  outcrops  along  the  edge  of  a  ridge  rising  to  about  25  feet.  The  stone  resembles 
that  in  Nos.  IS  and  19.     Six  feet  of  it  is  exposed  in  i)laces.     The  overburden  is  thick. 

No  21  Village  of  Pointe  Claire.  Black  River  formation.  Owner:  Grand  Trunk 
Kailwav  Company.  An  extensive  deposit  of  limestone  occurs  one-quarter  mile  south  of 
the  railwav  and  three-quarters  of  a  mile  north  of  lake  St.  Louis.  The  limestone  forms  a 
ridge  standing  about  3.t  feet  above  the  general  level  of  the  country-  and  extending  in  an 
east-west  direction  over  a  distance  of  three-quarters  of  a  mile.  The  width  of  tlie  ridge 
ranges  from  100  to  300  yards. 

The  central  part  of  the  ridge  for  a  distance  of  600  yards  has  been  entirely  removed, 
and  on  both  side,  of  the  road  lending  from  the  village  to  the  station,  the  stone  ex,>osed 
in  a  straight  cut  wall,  35  feet  high,  consists  of  10  feet  of  dense  to  fine-grained,  light-coloured 
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limoHl-ne  «ill.  ^hal.v  in.rtinKH.  In  th.-  ..m-rr  part  of  ll..  «»  I  t  m;  Ky'';, X  "'  '; 
«l..fi..nl,  hut  111.-  low.T  IxMirt  iir.'  MiaHHivf.  Two  main  H.ts  of  v.rti.al  joml.  ^Irikr  norlli.-:i>.t 
and  Moiilhi'a^l.  .    , 

Al  aiffcrciil  Interval",  of  liin.'  .■.\t.>n«ivc  niiarr>  iiiK  .)|.iralioMs  l.:iv.'  l..'.'ti  .urrhMl  .,n 
by  tl..'  ('.niii.!  Tnu.k  Kailway  (•..nipany  an.l  law  <i,i.ii.til..'M  ..f  .l.in.-ns:„n  M,,,,..  "  >  a""'! 
for  th.'  con«tru.ti.,n  of  hri.l«.'  pier..  A  f.'w  v.-ar-  »«..  -•nish.-l  ;;ton.'  wa;.  ,,r...ln.',Ml  .  h,. 
M.-I,...hI  C.iistnirtion  Company  of  Montfal,  for  a  iltralion  plant  at  I'omt.;  Ml  harl.-_ 
Th.'  -luarrv  i^  at  pivs.nt  i.ll.'.     Th.'  wr.t.rn  [.art  of  tlw  ri.ln.'  i-  now  ...■.•;[|.i.  .1  h\  a  koK 


icsl.rn  part  ol  ttw  ruiiti'  i^  now  in.  .,  .    . 
aviiihil.lc  .'asl  .)f  ihi'  Mtiiti.m  roail.     'I  hcri'  th.' . 

iaiiiph'  t.'Ktc.l. 


rluh,  Imt  hiruc  quant  it  i.'H  of  stone  an 

level  floor  ..f  thi'  old  iiuarry  w.>ulil  favour  :i  ren.'Wal  of  .ip.'raH.)ns 

No  •'•  VillaK.'  of  l'i>inl.'  Claire,  t^uarrv  owned  an.l  ..p.'rat.'.l  by  l,.'oii  Charl.lK.is 
nn.lW  Ch,'l:.i:n.'.  HIa.'k  Hivr  formation,  t^uarry  lo.'at.'.l  at  the  s.Milh.'ast  .ii.  I..f 
lim.'.ton.'  ri.lt'.'  d,«'ril..d  in  N...  '.'I.  In  a  l:{-f....t  .'MH-Mir.'  the  -""j"'  '-'''''•  "''•';;'"„■  :'"* 
.'onsi>tsof  vn-  tin.'-Kiaine.l.  .lark,  splintery  lim.'stoii.- in  irr.'unlar   ..-ds  wilh  «hal>  p...tinu>. 

Th.'  L.wer  st.."ne  .'..nsists  of  .lens.'  t..    n.'diuMi-Knun.'.l,  Imht   le.ldi-h  isr.'V    ii.i.st. >  mN 

Cttl.'i..'  .'ivslals  an,:  v.'inl.'ts.  Appr.1  .n.t.;  -i/..'  ..f  pit:  tM  vai.l.  I;v  M  >;"-'-'>  -  >■;  ''"^  ; 
3,!MK)  .iihi.'  vanls.  ( •v.'rl..ir.l.'tr.  1  to  J  f.'.'t  ..f  san.ly  .'lay.  Th.'  l..'ds  .lip  si  tfit  1  l .  > 
wmth.ast  and  are  .'.it  l.y  v.'rti.'al  joints  iivihliiip  south.'ast,  east-w.st,  un.l  mirth  .(» d.'Ci.'.'S 
cast,    t^uarry  .Iniiiis  liy  itself. 

CVush.'.l  st.me  was  pr...lu.'.'.l  in   I'.'U  f.'r  th.'  .'onstru.'ti..n  of  l.ituininous  nia.'a.la.n 

roa.ls  in  th.-  vilh.p.'  of  l'..int.'  Clair. .     Tli.-  ..luipm.'nt  .'..nsists  ..f jaw  .rush.r  !t  l.y  1.. 

un.l  a. stories.     I'V.urt.'.'ii  ni.'n  w.'re  form.'rly  .'inpl.iy.-.l,  hut  only  s.v.n  in.ii  w.'re  ,  nuatj.'.l 

in  o|).'rati.ins  in  th.'  suiiinier  .if  litUi. 

Th.'  d.'iKisit  is  .'ontinuous  to  the  ..l.l  Craml  Trunk  Railway  <iu»rry  to  th.- norlhw.'st 
an.l  larK.'  ,|uantiti.'s  ..f  st..n.'  are  availal.l.-  l-y  w.irki.iK  it  in  that  .hr-.-lioii.  To  th.' east 
th.'  ri.ltf.'  flattens  an.l  im  .lutcr..!.  is  s.-en  This  niafrial  ''^'^'^«'"i'''''''..V''V'7'',. ',,!;;  I 
than  th.'  uv.raK.'  f.ir  lim.'stom',  l)Ut  it  is  brittl.'.  Tarv.a  roa.ls  l.uit  with  it  in  I'll!  an.l 
maintaiiie.l  were  in  fair  .'.mdition  in  I'JI".     Samph'  tested,  s.'e  lalil.'  1. 

No  -Si.  l'.)inte  Clair."  parish,  h.l  :V2.  Hlaek  Uiv.'r  limestone.  Small  ...iten.ps  :i(H) 
var<ls  north  of  railwav  an.l  M)  yar.ls  east  ..f  St.  Charh-s  n.a.l.  The  ston.'  r.'s,'nil.l.'s  that 
in  N'os.  21  an.l  22.     No  ailvaiilaj;""Ous  featur.-s  f.ir  f.itur."  dev.'l.ipment. 

Xo.  24.  I'ointe  Clair."  parish,  l..t  l»:i.  Own.Ts:  C..:'.l.'.m  M.'h.<'he,  farmer.  Hla.k 
Uiver  f.irmation.     I,imest..m"  ri.lit."  slan.lina  n.'arly  2.-i  f.'.;t  ahov.-  'I"'  K''"';'";^^^'^;; 


surroundings  an.l  ext.'n.linn  .'asterly  fr..m  St.  Charl-'s  roa.l  f..r  a  .lislan.'e  ..f  im  .var.ls  an. 

ov.-r  a  wi.lth  of  from  50  t..  75  yar.ls.     Tli '  top  hi.ls  hay."  h.'.'U  <,uairie.l  t..  a  sniall  e.x  .'. 

Th.'V  varv  fr..iii  (>  in.'h.'s  to  21  feet  in  tliiekn. ^  '-  - 


if  th.' 

md 

I 

The  slone  is 

Ih'l.iw  this, 


n.'iir  the  own.'rs'  hou-.. .      ......    ......  -■:--..    ,  ,-  .   i       f       i  ■. 

fin.'-(fi':iim'<l  to  .l.'iis.',  .lark  eoU.ur.-.l,  with  veml-ts  an.l  .-rystals  of  .-aliit. 
alt.'inat.'  bi'ds  ..f  .l.'iise,  .lark,  an.l  .'oars.',  liKht.'r  .'.ilour.'.l  f..ssilifer.mslim.'stoii.'  a,.'  partly 
exiH.se.t  ov.'r  a  tlii.'kiii".ss  of  about  15  f.'.'t.  Appr..xiniate  stiik.'  ..I  he.  s:  north  10  .l-'Kiees 
east,  .lip  a  few  .l.'Kr.'.'s  s.,utheast.  .li-erti.m  ..f  vrtieal  joints  m.rth  20  .l.'ifr.'.'s  .'ast  ■""  ™^« 
45  <l."Kr.'es  s.mth.  N..t  h'ss  than  .'.O.OOO  eubii'  yar.ls  ..f  st.m."  .'an  b.'  ..btaine.l  with  tti.'ilili.'s 
for  (lUarryinR.     Samples  of  both  the  d.'Us.'  an.l  the  e.iarse  lim.'stone  w.r."  teste.1. 

N..S    25  an.l  2li.     Pointe  Claire  parish.     Hla.k  Hiv.'r  limestone  occurs  <m  lot   126 
I  a  small  outcrop  25  yar.ls  by  10  yards,  ab.>ut_..ne-lialf  mil."  w.'st  .>f  St.  .I.'an  roa.l 


On 


lot  ll't  it  forms  a  small  elevation,  200  yar.ls  by  .50  yar.ls  m  extent,  lyins  .>ne-<i.iarter  mile 
east  of  tl,.'  r.)a.l.     In  both  places  the  b.'.ls  lie  flat,  an.l  th.'  s1..nc  is  w.-alhere.l  .m  th.'  surfa.'.'. 

No  27  Ste.  Cem-vifve  parish,  lot  1S7.  Owner:  A.l.'iiai  St.  Di'uis.  ("hazy  forniati..ii. 
Imme-liatelv  west  of  St.  Charl.-s  roa.l.  10  f."et  ..f  ....".limn  to  <'.wrs.-KTaiiie.l  Rrey  f.jss.l- 
ifero.is  limestone  is  exposed  in  an  ol.l  .luarry  m.:asunnK  4.)  yar.ls  by  .5.)  yar.ls.  Ih.'  be.l? 
are  n.'arlv  horizontal  and  from  ti  inch.'s  t..  2  f.'ct  tlii.k.  Two  sets  ,,f  jj.ints  treii.l  r.-spe.-t  iv  .'h 
east-w.'st  an.l  s..utheast.  Outcroi.s  ar."  s.'.'ii  .)ver  an  area  of  .i(K)  yar.ls  by  200  yar.ls 
the  am..unt  available  without  trouble  with  .Iraii.aRe  is  Kr.at .  This  is  part  <.f  an  imp.  »t  ant 
deposit  whi.'h  li.'s  <m  the  cr."st  of  a  ri.lRe  rumiinK  east-w."st  ami  risum  o  about  l.^>  f.'.'t 
ab<)ve  riviere  .les  I'rairips,  three-quart.'rs  of  !'      ile  t.i  the  north.     Sampl."  teste.l. 

N..  28.  Ste.  (;."nevipve.  lots  18.3  an.l  l,-»4.  Own."rs:  ,1.  LaviRiie  and  O.  I-aframboise. 
Chazv  f.irmation.  Outcrops  in  a  wo)  1 0  J!)  yar.ls  cast  of  St.  Charles  road  an.l  t  hr.'i";(iuarters 
of  a  "mile  south  of  the  village,  (irey,  granular,  m("dium-(?r.am.>(i  limeston."  wi'h  f.)ssil 
remnants.  The  beds  lie  nearlv  flat  an.l  are  mo.lerately  jointe.l.  The  toj)  beds  ha  v."  been 
work.'.l  m  btvtruJ  nlac^s  to  a"depth  of  0  feel  for  r.>ugh  biiiMmg  =tone.     Th.-  .lefxisit  lies 
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on  t<ip  i>f  thi-  riilRf  ilfwribol  in  No.  27  and  oiit<r<»|w  arc  wN-n  ovit  itn  nrcu  of  :»*)  vi«r.l« 
!)>•  aOOyariU.  Ijinti-  qimntitifs  of  tlibrix  uml  waste  nmlirial  urc  walliTril  tlinmitli  the 
h'rokcn-iip  ouli-ropM.     Tho  uniiiiint  ci(  Mloni-  uvailuhlr  Ih  nrrul,  Ixit  ((iiitrryinK  wiMilil  proli- 

jilily  I xiM-nHlvr.     Somr  of  thin  hIoih'  han  Iwch  iiMcd  in  till'  (•(in»lriirli<it.  oi  a  l)iliiniinouH 

nmi'ailaiii  roiul  in  Ste.  (icni-vit^vc.  Tlic  road  after  two  yeafH  of  wrvicc  wan  in  very  kimkI 
eondition.    Sample   tented 

No  '.It.  Ste  (ieiievieve,  lot  IHl.  ( »wner:  <  >ri)liyr  I-anieU,  fairopr.  Ch«»y  fornmtion. 
Twenty-four  fiil  of  liin.xtone  iHexiHwed  in  an  oM  quarry,  ST  yarclH  l>y  M\  yaruH,  liM'iiled 
on  tliexloiM-  of  a  ridKe  oiie-<iuarler  mile  south  of  thi'  villane.  Tlie  eliaraeter  of  the -tone 
in  the  ilittiTenl  laverH  varien  from  nii'ilium  to  very  eoar«e-(traineil,  hifthly  fo»«iliferoiis, 
dark  crey  ihne»ton"e,  weatherinn  reddixli  Krev.  The  uiUM-r  Hlotie  in  thin-b<'dihd,  but  the 
h.wer  lie'd«  are  ma^!<ive  The«  l)ed»  are  nearly  horizontal,  with  jointn  runninK  north 
4.'i  denrecH  east,  and  south  •>.')  denrees  ea«t.  Thi'  i|Uarry  has  not  Iwen  workeil  for  many 
yearn  liut  more  stone  eali  Im'  ohtained  without  Iroulile  with  drainaKi-  or  transiKirtation. 
Sample  leHti'd. 

No.  :«).  Ste.  ( leneviiH-e,  lot  17".».  Half  a  mile  south  of  vilhiKe  on  the  faim  of  Adi'-lunl 
I'aiemeiit.  Cha/.y  formation.  Outeropsof  lime.-^tone,  resemhlinK  that  in  No.  'Jft,  are  seen 
over  an  area  of  arM.ut  1(H)  vards  liv  It  il  yarrls.  Can  he  easily  quarried.  Al)out  :«)()  yariN 
northwest  of  this,  on  lot  is()  are  other  outerops  of  same  stone  hut  with  less  ehanees  for 
future  development. 

No.  M.  Ste.  ('•enevieve.  lot   ITS.     A  quarter  mile  south  of  the  villane.    ^Chazy  li 

stoni'siinilar  tothat  liesiribed  in  No.  IMt  oec-urs  on  the  slope  of  an  elevation.  The  eximsureH 
are  small,  but  over  an  area  of  :«M(  y.'irds  V)y  100  yards  the  bedroek  is  apparently  close  to 
the  sinfaee. 

No.  :tj.  Ste  ( ;enivii've  parish,  lots'.'!  I  and  J4J.  HIaek  Hiver  or  Trenton  formation. 
Outerops  of  very  tine-)£r:iined,  dark  limestone  resemhlinK  that  of  No.  ii.  are  siu'ii  in  an 
area  measurinn  :'i(MI  bv  20  vards  and  lo.ated  at  ;MK)  yards  west  of  St.  Jean  road.  T  he  Im'iIm 
dip  sliBhtly  to  east.  The'top  of  the  outerops  is  about  10  feet  above  the  Reneral  level  of 
the  eiiuntiy,   the  overburden    is  linht. 

No.  :!:i.  A  similar  i>uleroi>oeeurs  on  lot  ItiO.  The  extent  of  thede|x)sit  is  approximately 
4<M)  bv  2(M)  varils,  but  ehanees  for  i|uarryii:K  are  IMHir. 

No.  :«.  Ste.  (ieiievieve  pari.sh,  lots  2S<i.  2H",  2S,S.  Black  Kiver  or  Trenton  forniatioii. 
A  number  of  small  outcrop  areas  lie  about  tluee-quarlers  of  a  mile  west  of  St.  U  mi  road. 
The  exposures  show  fine  to  medium-drained,  dark  bluish  limestone  with  oecasioir  1  calcite 
crystals  and  veinlets.  The  outerops  v:iry  in  size  from  M)  by  :I0  to  l.'iO  by  1">0  yards  and 
lie  flat.     Cliauccs  for  future  developmeni  arc  small. 

No.  ;{.').  Ste.  <  Ieiievieve  parish,  lots  12S,  bi.'i,  and  l.'il.     Hlai'k  Uivcr  or  Trenton  form- 
ation.    Several   small  outcrops   of   ihirk,    liiie-Krain.'il    limestoiic   with   bands 
material  bclweiii  riviere  dcs  Prairies  and  Ste.  C.cncvieve  road  opiMisile  th.    e; 
isle  Hizard.     These  are  tlat-lyiliK  outcrops. 

No  m;  Hlack  Kiver  or  Trenton  limestone  is  also  exposed  south  of  th"  .lad  on  lots 
,^0  aiMl  .SI  and  about  one-half  mile,  ast  fion.  there  on  lot  2V.I  near  St.  Hi'iiu  road.  In  each 
occurrence  the  out<  rops  are  small  aiicl  of  no  iiiiportanee. 

No.  :J7.  Ste.  (Ieiievieve  parish,  lots  4(i  and  47.  Trenton  formation.  Immeilialcly 
east  of  the  Canadian  National  Railways  crossiiin  at  Koxboro,  dark  limestone  of  ineuular 
texture  occurs  on  either  side  of  the  road.  The  out,  nips  .ire  flat  and  are  crossed  by  a  dyke, 
riuiniiiK  nurlliuest.  21  feet  wide,  of  very  dark  porphyritie  igneous  roik.  The  limestone 
ex|Mis,  d  is  fresli  but  the  dianccs  for  ciuairyiriu  are  poor. 

On  lot  7.'i.  one-half  mile  north  of  the  road.  12  f<'et  of  Trenton  limestone  are  exi«).sed 
ill  a  cut  alonn  ilu'  Canadian  National  railways.  The  stone  is  thin-bedded,  liiic-tjraiiied, 
and  of  a  dark  colour.  Il  is  partly  wfatlieiid  in  thi'  upper  layers  and  contains  many 
slialv  parliiujs.  Kxteiit  of  deposits  KM)  yards  by  ."lO  yards.  A  few  hundred  yards  east 
on  lot  (12,  a  small  hillock  stands  alsiul  i.">  feel  hinli,  on  the  slope  of  which  arc  exposed 
oulcrnps  of  breccias.  These  ale  composed  of  fragments  of  I'ala'ozoic  sedinients  eni'losed 
ill  an  iKneoiis  paste.     This  material  is  not  suitable  for  road  buildinji. 

No.  :«).  Cartierville,  lot  7:5.  Immediately  south  of  the  villaRe  on  both  sides  of  the 
highway  leading  to  St.  Laurent,  Cliazv  limestones  have  been  quarried  for  many  years. 
The  quarry  on  the  west  side  of  t'le  liiKliway  is  the  projierty  of  II.  Coiismeaii  and  is  now 
rented  to  "the  Canadian  National  R.'iilwavs  Company.  The  stone  has  been  successively 
worked  by  .loseph  l.aiMiinte,  Demers  and  Laframboise,  and  It.  T.  Smith  and  Company 
lor  dressed  i)uildiiig  stone,  curbs,  and  crui-iu  li  stone. 


coarser 
end   of 
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Thi'  qimrry  in  tMI  yimln  by  40  yiiril»  in  i<i;ii',  wilh  itn  wiirkiiiK  fwi'  fXiciiiliiiK  in  mhiiIi 
anil  wrHt.  Th<>  totui  tliicklirHX  nf  tlif  <'X|Kip>iiri'  ii>  IH  ft-rt.  Tlii'  Hlonr  Ik  riiar«r-Kraili('il, 
liKht  KTi'V,  highly  fiH!<ihfi'n>UH,  with  iM't'iiHiiuiiil  culciti'  rryMliil.i  iind  thin,  irrriciiljir  -trciikit 
irfdurkcf  inutfriiil.  Thr  ImiIm  arc  iiiiu<Hivi'  iiiiil  riiiiK.'  up  to  '2  ft-ct  thirk.  Thry  hi'  nraily 
flut  mill  urr  mori-  jointnl  in  thr  uppiT  |mrl  of  thi  wall  than  in  the  Inwrr  part  Thr  tiiain 
jiiini'*  run  wi-Mt  'H)  ilfurn  •<  north. 

Wtttci'-hoiinil  iimi'Hihtin  nmiln  huil*  wilh  thin  inatiTial  in  I'.HI,  wrrr  in  iHior 
ronilitioii  in  IttlT.  Thr  riiiul-lii'il  v  .hiMty  ami  hail  uiirii  into  :i  viry  iini'Vin  >iirlari'. 
Till-  village  xtrci-tH  trratnl  with  an  aHphaltii'  i'ar|H'l  al'ui  Hhowril  a  giHiil  ilral  nf  iliiiiiiiratinn 
tttiil  niinii-roii!<  |M>l-hiili'H.  It  ih  lirlirvi'il  that  with  prnpiT  inaintiMiaiU'r  ami  lii'tiir  inrtliiMN 
of  ciHHtniction  inort"  »atinfai'tory  rcxiillH  ran  Iw  iiltttiini'il.     Saniph'  ti-xti  il. 

\i).  4(1.  Carlirrvillr.     ('hazy  fnrniat inn.     (^narrir.H  mi  thr  i-afl  fiili' nf  thr  Si    Laurrnt 

iiighway  anil  lo  llii'  west  "f  'hr  rlnlrir  railway.     (IwnirM:     V..  I. ivalirr,  St    l.aiirint, 

ami  the  Cor|«iratii)n  nf  MnnlriMl  The  »tnni'  has  Immii  miinvi'il  In  a  ih'plh  I'  frntii  ."> 
Ill  l.'i  fcrl  iivrr  an  arra  nf  ajiiirnxini.ilrly  'J(K)  yanls  hy  KHt  yaiiN.  Siirri''.-.,cly.  Jim. 
Lagai-r,  I'aiil  ("harlraml,  (!.  C'lrrniniii,  ami  K.  IJiTgrmii  wrrr  I'liKagi'il  in  thr  ijiiMrrxing 
uml  ilrr.sding  .f  Imihliiig  stniii',  hiil  all  wnrkings  arr  at  prrtriit  alia.nlnm'il  '11  '  •l.mr 
Ik  iih'niiral  Willi  ll;-'*  lisiTiliril  in  Nn.  it'.'  Tlirrr  is  an  nvirbiinliii  nf  I  In  .'i  fiil  nf  saliily 
day.     Scvi'ral  thiiusanil  riiliir  yanls  av.iilahir  without  ilitliriilly.     Sanipli'  trst.il. 

No.  41.  t'artiirvilliv  Kisl  nf  Mnnlil.iml  hlvil.  and  1  niih'  sniitli  nf  (Iniiin  l.lvil  fiut- 
crops  of  finc-graincil.  Iihiish  grey,  ('hazy  liinislnnc,  quite  fnssilifi miis,  w'lli  tine  il.irk 
Htreaks.  Kniall  ii|H-ning  frniii  which  stone  was  nlitaiiieil  fur  the  vurfai'inu  nt  MnnkLiiel 
hivil.  (watcr-l)ouiiil  niiicailaliii.  Two  narrow  dykes  nf  d.irk,  fine-grained,  itninii-  rock 
arc  seen  cutting  through  the  liineslniie.  The  ililTcrence  in  rcsist.iii.e  in  ueai  and  liMiiilincss 
of  these  twn  lype<  nf  rock  which  happened  to  he  (piarricd  tngilher  is  well  .-IrnvvM  l>y  the 
uneven  wearing  surface  nf  the  road. 

Hordcaux.  (haiy  fnriiiatinn.  Several  small  iiuarriiN  have  been  wnrkeil  for  building 
stniie,oneon  either  side  of  the  Canadian  I'acitic  railway  within  one  niilenf  the  slatinn.  Tlie 
more  ini|Mirla'lit  nf  these  use  the  nid  I'erraud  and  .Vudy  (|uarry  nnw  nwiied  by  .1  Wlie.iume 
unil  the  Miinlrenl  Prison  quarries.  The  first  qu.irry  is  tK)  yards  by  '.'."i  yards  by  I  yards  = 
tl,(MM)  cubic  vanls  in  size.  The  limi'slnne  is  nciliuM-graineil,  greyish,  ami  dllTi  rs  irntii  that 
of  Carlicrville.  The  biils  are  '2  to  il  feel  thick  iiiil  cniilam  numerniis  umlulaliiig  p.irling 
planeH,  Crossbeildiiig  is  well  shown  by  the  enequal  weathering  nf  snme  nf  ihe  l;iyers. 
The  b  Is  dip  ii  few  degrees  norlhwesi,  well-liiarked  •erlical  joints  run  sniilli  J.l  (le)iii  i-  last 
an''  -lorlh  li.')  degrees  ea.sl. 

The  two  oi>enings  wnrkiil  for  ihi nslruciinn  of  the  Montreal  prison.  nie;i<uic  n  -peet- 

ively  HO  by  40  by  .')=  Ili.OOO  cubic  yards  ;lnd  70  by  .'lO  by  5=^  1T..">00  cubic  yard-  The 
tirsl  is  closely  ailjoining  the  quarry  ih'scribiil  .ibove,  the  secmid  lies  .a  li'W  liiindred 
Yards  to  ihe  .sniilh.  The  sinne  is  the  same  as  in  Hheauiiii's  quarry,  but  il  ncci.rs  in  iluiuier 
layer>,  sntiie  nf  which  are  much  weathered,  and  it  contains  more  sh;dy  pari  inn-  M.ire 
stone  is  tube  had  fmni  eilhcr  one  nf  these  quarries,  but  tint  wilhnul  drain.ige  Irnib'i  .  ( Ine 
.sample  taken  from  Khcaume's  quarry  has  biin  ti'sied. 

No.  -i'.i.  St.  Laurent.  (Quarry  nf  Messrs.  Carriere  and  Deguire.  ('hazy  I'nrin.iiinn. 
Till'  quarry  Hi's  In  the  east  nf  the  town  of  St.  Laurent  and  i!iinierlj,(tely  west  nf  the  line  nf 
the.lacqiiis  Carlicr-I'nion  branch  nf  the  (iraiid  Trunk  railway.  The  excavation  is  1 II)  yards 
by!H)yardsby  !t  yards  =  S1I,  100  cubi,  .ards.  The  stone,  which  for  Ihe  (jreatcr  I'.iri  i-  thinly 
biildeil,  varies  in  texture  from  very  tine  In  very  coarse,  with  vcinlcis  and  cryslaK  nf  calcite. 
The  IkhIs  are  nearly  hnrizont.d,  iiiuih  jninteil,  with  many  shaly  parlinj;-.  There  is  an 
overburden  nf  4  to  (i  feet  nf  bnuldcr  clay.  The  prnduci  is  ji.shi.ir  and  crusheil  stnue.  The 
crushing  plant  has  a  capicily  of  ."lOO  tons  per  day.  It  includes  niie  Nn.  (i  and  nne  Nn.  :> 
Allis-Chalmerscruslier  Wi.ii  acces.snries.  .\l  the  timeni'  visiting,  six  n.en  ntdy  were  ennaged 
in  the  nperations.     Sample  tesiiil. 

South  of  the  track  lies  the  quarry  fnriiicrly  nper.il.il  by  I'raiuis  Dufri  sue  and  nnw 
abandnneil.  It  is  .said  tn  be  li.'i  f"et  deep  but  is  imw  full  nf  water,  .\bnut  nrie-quarter 
mile  iH)rthwest  nf  Nn.  4;>,  similar  stniie  occurs  i,n  the  properly  of  Mr.  Lamcri'.  Six  fed  of 
it  is  exiMispil  in  a  small  oiM'iiing  wilh  slandiiig  water. 

Nn.  44.  Laehine.  At  the  north  end  nf  Summerlea  avenue.  Owner:  .Miiho'isi  Latniir. 
Trenton  formation.  In  a  (luarry  l.'iO  yards  by  MO  yards  in  exieni,  !l  feet  of  dense,  dark  blue, 
brittle  limestone.  The  stone  is  fresh  but  contains  intcrbedilei*  .iin  l.iyers  of  soft,  dark 
shales.     It  has  been  successively  quurrieil  for  rn.id  metal  by  lien  ler.snn  and  Ladoiiceur, 
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wVirr-l..  "mil  uiMl  l..l.....n.«.-  ..m-a.U.n  ,.r.-.-i«      It.  ,lurul..l..y  .-.m  \»'  .-..iniMir.-l  with  tJml 
of   'Imuh'  ii'iir"  nuarrnHl  in  Mmilri'iil. 

M  ih.-  int. TH...  lion  n(  Liwillr  HinH-t  iiikI  lOili  .iv.imr,  an.)  n  »liorl  .li»tuMn.  (r.-iu  lli.r.' 

for  foiiiicliition  work.     Tlir  .lonr  .lifT.-r-  from  th.i  ,l.-rnl..tl  ;iIh.v.  .     It  is  mirx  n  111 1,  xiur. , 
ihinl.v  iMiMnl.  Willi  nuiiLToiw  nlmly  |Hirliim».     It  \*  of  |HH.r  .|'iiil"y. 

No  V,    Viil.nivllu.irrv(oni|«iMV,  Minit-.l,s:iH  .111  ll.wiirfHtm;l.  M-mtrml      Clmiy 
format  10.       T     r    «■  n  mv-n.!  „u„rrl.^  in  Si .  I  V„i,  «,inl,  l.ul  mo.t  of  tli..ni  Imv  lo.iK  h.... 

iT   In»!^^    .1,    I  V  l..-..oisr  til..  Jon.-  lm.l  l"-n  r.inov...l  to  a  ■  .l.tl.  Ih'Vom.I  w  ...l.  |.r..(ll«l.l. 
"r     1  K  N':-rl.v  all  "f  H"-  I'^'V.'  l"-..  I1II..I  ...  an.l  l.n.tt  .....     K.|«t    'f 

t'    T  "in.  I  -...al  ..IH-.....KH  ».lj"..,i..tf  ll...  V.ll..ray  .,,.arrv  w.r..  r.r-..tly  w..rk.-.l  l.>  J..  .     r. 

ill    ,■  onlrol  ■■.      V  tl,  •  N  111.  rav  tViarrN  ( ......|.a.,y,  l,.n..t.-l,  l.t.t  at  pr......  o..ly  two  "l-nir  «h 

r.  « 0  kr        ll  tl.  l,.ul.li..K  M.....'  an.l  .•n.-l...l  -t.m.-  ar.'  i.r.Hl..,-...l,     1..    !..•  ma...  -pmrrv 

[,.         .r.N.H,    "  .0  al"...:».-,f...M  ...  .l.i..k.....H.     Tl...l..«.rHf....|  n.n. >»■'"..,.  l,...l,o 

!,,!,r..''Krain.vl,  I.kI.i  Kr.'v  l.i......,.,..,     <>..  ...,.  .,f  tl.H  ..r.'  alt.rni.t..  nia.MV..  l,..W  ..f  >.T> 

till.,  t.,  iii..li.im-i£rai...-l,  ».r..».ii4i  itr.y  litn.^-ioi...      I  li''  «».....•  1-  fr.-l.. 

\i  .ilM..it   i:.  f.'.-t  fr....i  tl...  si.rfa.-...  ..!..•  lav.r  ..f  inm......  r...k    U  i'..l..H  ll...k i-nt» 

n.^.rly  paraill  w.tl.  .1..  l..a,l...«  ..f  tl...  l....,..t.......     Tl..-  r...k  .all-l  ....•i.a....  ..  l.n.M,ra....Hl 

lU.tl  .if  :i  Kr<'.'ni«l.  .iilo.ir. 

Tlio  Ii.....«loi..'  b.nN  Htr.k..  »p|.r..xii...it.1y  vaM-^^■<■nl  111..I  .lip  It)  .l.'Kr.v..  ■....ill..     N  .Ttinil 

,0.,., ',  51.  H  f....   apart,  n.n  .J  l."-  -l.-Kr...-.  «...tl.  an.l  n.-rtl..^..  .I-K-;.'.-  -<^^t         >•■  -x;'    '; 

11       troll  whi.li  mat.TialiM..l.lai...Mlf..r.T.i..l..-.Utoi..-  is  ....  yanl-.  l.v  .K)  y.ir.i- l.>  t  1 

V  r  1'  "  •  7  -HKt  M  I    •  var.U  in  ni/..-,  I.t.t  tl...  .ipp.T  l....ls  liav.-  l.,..n  work.KJ  for  .h.,.rns.....  a.  .1 

^;T    .m."..v.  r   .      I  lau-r  ..r.....  to  th rll,  .....1  «...tl....i.t.     Tl..-  -pmrry  .»  ............t...U.th 

a    .  ...i-.    "'.  M....t;..al  Trimiway.  rompa,.y.     Tl,.-  V'l'"!".......   V""^'"'!.  V,    V''?  ,;V'^;, 

0.  .  ..  rr.isl..T.  .■l...-lri..a«y  o.«-r.a.>.l,  an.l  «.-...-M..,ri..s.      I  In-  plan    l.as  .1  .•»p.i..it>   of  .m 
uZ  p..r  .lay.    Tl.-  o.itp.it  for  la«l  y..ar  wa.s  iiO.lHH)  tons.    MnipL-  t.-st.-l. 

No   k;    Norll.  of  ( V.I.-  81.  Mi-'li.-l  road  an.l  w.-st  of  M..nl.V  Si.  Mk-Il-I,  on  tli.-  furniH  ..f 

1,  l,i.,  .J-^a  1.1  M   I-api-Tro.     <'li,ay  formation,     in  an  irr..«.ilarlv  xl'^'f'-l  <y'«rr.v.  ....    1  o 
H  .1.       ■  Hlig     riM-  from  tl..-  p-n.-ral  l.-v.-l  ..f  tl..-  country  liiii.-.t  on.-  is  w.rk.Kl  f-r  ■«.">>  -tr  "J 

.;     Jton.  by  ( ..  M..rtin-,...  ami  Kils  .I..l-s  {•.•li.j.a.i   ..n.l  ( K  l..in..K.-s      h ro".       -  -'        ; 
of  m..m-  is  .-xiios.-.!  in  a  workinK  fa.-.-  .-xl.-n.linK  for  ah-..-   ^ff    •  I  h-  '»-';'    "''",' 

-■  f.-'i  is   liin-l.<-.l.l.-.l.  .l.ns.'  W.i'-.  probably  Tr.-nt.,..  lim.-slo...-.     It  .-^  w....-woal  «>'''''•': 

■11  ,...1.  r.,.,,..    «l  i.l.  l.K.ks  i.i.rt-  lik.-  fliazv,  .-on.s  sis  of  liiassivi-  b.sls  of  !ii.sli.ini  aii-l 
.    '.^s  ::  ;  ii  l.n      i  ■•    tss;iif'T.;,is  lin..-s,.V..-.     -n..- b.sls  v.iry  fr.,m  I..  in.l,.-«  to  ;l  f.-t 

r   1  .km^s  an.  I .  V,-  a  pronoun.-..  1  ba...l.-.l  str...-t,ir.-.     Tl.,-  total  vol....... ..  stoi..-  lak.-n .,  t 

am.>..nt"  to  m't  l.-ss  than  a.VtHM)  .-..bi.-  yar.ls,  a...l  .....r.-  ston.-  .-an  b.-  ol.ta.n.-.l.     >an.pl.- 

t.'Sl.-.l. 

N..  47  (V.t,-  SI  Mi<l..-1.  Q.iarrv  l...-at.-a  .-ast  of  M..nl.-.-  St.  Mi.-lu-l  on  tl.o  farm  of 
/  IVsi.l  .■„...  .1  bv  (ininlan  .ml  kol..-rls.,n  ('.....pany  of  M.M..r.-al,  '1  r,-.,.on  f..rma- 
fio.  .' :      -X-  va  ion  50  var.ls  bv  m  var.ls  by  f,  yar.ls  =  IS.tMJO  .-,.b..-  y.ir.  s    a  l.-r.iat  - 

b"  iH  of  1^1.... -Kr  ..'.1,  Kn-v  lim.-slon.;  with  .lark  slialy  partm^s  ami  ,.l  th.n-b...l.l.Hl, 
K.-  .I^rk  •  li .  <-Ht..i.-,  v-rv  brittl.-  an.l  of  im  irr.-KuUir  s.r...-...r.-,  'h;\  "•<"';;/'•;,  •', 
r  .h-is  fr-h  Tl.0  b.sls  an-  n-arlv  h..riz....lal  with  v.-rt.r.i  jo.i.  ...Rs  ,11  north-south  ami 
'  ^1- v.>.t  .lir.-<-ti..ns  l..t.-rbo<l.l.-.l  with  tl..-  li„..-.ton.-  at  al«mt  A  f.-.;t  fro...  tl|.-  s.irfa.-.-  is 
;  .  .."rV  "  thi.-k  of  f.-lspari.h-  f..ur.-lii..-.  Th.-  r...-k  is  l,n.-(«rain.-.l,  .lark  fzr.-y,  an.l 
ma'sivl-  Qiilrrv  .,p.-n.-.l  in  VM-i  for  th.-  cnstr.i.tion  of  l>i<.  IX  l,oul.-var<l  (bitummous 
maeaJaui).     SaiiipU-a  of  In.th  lim.-slono  an.l  iKii.snis  rook  testfMl. 

No  4S  On.Miuarl.-r  mil.-  ..ortli  ..f  CM.-  St.  Mi.-h.-l  roa.l,  west  of  Pic  IX  b..ul.-vanl. 
Tn„..  .;  f.rrT..aUo..'  I.,  an  oM  q..arry.  IM)  var.ls  by  15  yar.ls  'l^f  ,>;  •'"';;':;;'V:;'\^,.^f  ^^f 
mr,li..m-Kraino.l,  ktov  lini.-sto.u-  is  oxposci  w.  h  a..  ...t.-rlHMl,lp.l  layer,  '  I  >''«'t'''^  't""^-  "f 
nn.'-KrrinT,l  iKm-ous  fork  similar  to  that  .l.-soribr,l  in  No.  47  but  ...ore  woa.h<-r.^l. 

No  40  Half  a  mile  n..rth  ..f  C<)te  St.  Michel  roa.l  an.l  oric-<,iiarter  mile  cast  of  Pit- 
IX  lM,ui,-var.l  Tn-nt....  fon..ati..n.  O.itcrops  of  mclium  to  coarnc-gra.n.Ml  limestone  are 
s..en  over  an  area  170  yards  by  225  yar.ls. 

No  .50.  One-quarter  mile  ea.st  of  No.  49.  Flat-lvinft  o.itcrops  of  rather  fine-grained. 
dark^oioure.1,  .iyke  rock.     Kxtont  of  deposit  3W)  y  ard:^  by  m  yards, 
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N<i  ftl  Hoiillmf  JVittSt.  Mi'li.1  riiiiil  Mii.1  iiii.!  of  Mould  Si  MkIhI  on  ,4  ..ilMir- 
ban 'mi»Mlivii>io!i  <  ■  n.-.l  l.y  ihc  Uo-x  Itnillv  <oiii|«.i.v  ..f  Moi.imil.  Tr.  nlon  f..riiii.(i..ii 
()|<l  oixniiigH  now  '  il  up  »iih  wiii<r.  lnlrrl«iMi-'l.  very  liiii-Kriiiiii>.l,  'lark  l.liir  jumI 
iiinliiim-Kn.iiinl.  K  J  liiiMMoii.v  Tl.in-I>..l.l..l  fioiic  of  irr.Kuliir  !.lru.tiir.-,  wiili  .liiily 
|Mrliii|{H. 

No  W  <Vitw|iw-NiiKi':<.  l':ilu'o/.oi(torin:itioii,  liiiiin-.li.vltly  ». -.I  ..f  (V.t,w|i.«-\Mt(<« 
.•.•iii.lirv  iumI  11  f''w  ImrMlriHl  yiird-  iiorili  of  |).r.ll."<  .•'..i.  Uui.-roiw  of  n.,ir-.-Kriiii.'.l, 
il.irk-coloiiri<l  I'-iMK'  TlnToik»ill|>rol.iilily  ii.v.T  \»  iiimrni.l  h.  rr  for  roii.l  iMai.rial 
bill  Ik  xiiniplf  «ii»  liik.ii  iiiicl  IimI.hI  in  (.rcl<r  lo  untli.  r  inforiiiaiioii  on  ihr  ilural.iliiy  of  llii-t 
ty|K'  of  nxk,  wliirh  foriiiK  llw  main  »H«ly  of  inounl  Ifoval 

No  ft:!  Oiilriiiionl.  ( 'or|M.ralioii  i|iiairv.  raliid/i.ir  foimalioii,  Tlii'  iiiiarry  i* 
loi-il.il  al  llir  f<H.I  of  III.'  -lol»  of  liioiinl  Hoyal  at  ill.'  .a^t  in.l  of  Maplr  W  .khI  aviiii.'. 
It  w.H  ttork.il  for  inaliv  M-arn,  llir  m•I.tl.■lill^-^yl  lillr -.lil.iili"'!  In.Iii  il  1"  lOK  u-nl  a.  n.a.l 
mi'ial  111  111.'  .ilv  of  M.'.iiirral.     Tin-  M.|.li<liii.-^y.nii.'  1-  iM..liMiii-u;raiPi.'.|    «r.  y  in  .■.iloiir. 

It  IK  ililril.!..!  iM'ltti.'li  III.-  cs-ixiliMif  III.-  1 ililaill  ami  tin-   Ir.'ilon  Inn.  >l..ii.'  «lil.|i  In  r.' 

Uli.ltrli.h  111.'  plain,  Il  '■'il-  llironuli  Imlli  ro.k-..  mimIii.k  a|H.|.liy-.  -  ini..  tli.  .•".■\i!,'  ..I 
wlii.'li  11  al-.>  lioM'  I'laiis  imliiKioiiH,  ami  ni.iaiiiorpli.'  Mm  lli.'  Iilin-,  lo"ilil.i.iii»  liii.. -loii.^ 
inlov.'rv.-oarM-urain.Hl.wliili'inarl.li'  Uy  «orkiiit[  ilif  .'111!  a  I'J.Vi.h.i  v\all  »a- .I.a.  |..|miI. 
wiih  i:«t  vir.U  of  ni-|)liililii'-«viiiil.'  .'.\|m.-.  .1  aloUK  iIm-  w..ikiiiK  fa.-.'.  N..  !•  -^  lliaii  IIKI.IHHI 
mill.'  variU  of  ^lon.'  w.r.'  1  v-avali'il       All  «..rkiim-  liav.'  lonu  l>.  111  al.alul.m.'.l.     >Mii,pl. -. 

of  .a.'li  one  of  111.'  llir.'.'  .Iilfi'rinl  iyp<'»  .'f  mI.h .iiirriiiK  in  ilii-  i|iiarry  w.  iv  1.-1..I      li 

will  bi'  «"'.'ii  from  III.'  r.»iill«  of  i.'^l*  llial  nmlorm  >y.  nil.  vii.li  a-  o.'.iir>  111  lli.'  iipp.  r  p;irt 
of  Ih.'  .'lilt  i-^  ni..r.'  .Iiiral.l.'  lliaii  tli<'  ilii.'Vtii  vari.'ly  of  lliw  r...k  n.Mf  il-  .'..iilai'l  «iili  llif 
I'BW'xilc.  ..f  «lii.'li  il  li.'l.l>  in.liiMon^  Tli.' .  .Mr^.'r-)iraiii..l  van.  ty  ol  iMariii..riz.-.l  liim  «i..n.' 
iiImi  provi'il  to  be  mn.'li  -"fi"  r  'Im"  •!"'  lim  r-uraiii.'.l  on.' 

No.  ."»4.  Oiilri'iii.iiil.  f<liii«.n  Uii  b  lluil.l.r  Siippiv  ('..iiipaiiy'^  ipiarry.  I'ala'o/.a.' 
forniiilioii  Di^mrlMMl  an.l  iii<'lam.«ri>lioH.'.l  Trintoii  liin.i-l.iiic  willi  .lyk.'s  aii.l  Mi.all 
sloi'k-likc  iiilriisioii^  of  iKlii-oii."  nxk^  r.lMl.'.l  1..  lli.-  iicpli.lin.'-syi'iiit.'  oiciir  iiImmii  inoiiiit 
Koyil  in  Oulrciiionl.  In  plac'?.  llii'  iiilni^ivo  ro.k'<  .■.niiaiii  fniKm.iiis  of  lli.'  liim-ionc 
tliriiimh  which  the  liiaKinii  piiss.-l  in  ill  iiiiwar.l  ...iirs...  Tli.'«'  liin.'Moni'  fraKin.nN 
hiivr  Imtii  iii.ir.'  ..r  Iii-h  .'hiiiiKi'.l  frnrn  lli.ir  normal  bin.'  I'ol.mr  lo  while  ;iii.l  111  «iiii.'  ..•i>.'>s 
Iwi'ii  n'C'rvsliilli/.f<l.     An  ar.'ii  williin  wlii.h   thi'«.'  brniias  arc  well  .Ii'V.'I..|m'.|.   i> 


from   llo.'klainl   iiM'nm"  itiroiiKli 


ui.l  I'oiiiain.s 
Til.'  amount  of 


hiivi'  —.■ ,        ,  . 

fitiiiil.'.l  l.ilhfKoulh  of  Sl.Ciilli.riiic  roa.l  an.l  fxli'ii.l 
thi'llolf  Links  lo  Mount  Uoyal  liiirflils. 

North  of  Diiihariii.-  wlr.Tl,  on  wcKt  si.li-  of  Uocklan.l  avi-nu.-,  hitriixiv.' int.) llir lini.'- 
«l..no  ix  a  "iimll  ImkIv  ..t  n<  pli<'lin<'-»\.iiit<'  of  an  irr.'itular  nhap.'  wlii.h  lia'<  b.'cn  .lUiirri.'.!  for 

roa.l  nii'lal  by  iIk-  Stiiiwm  Kcb  ( 'oiiipany.     Tl il.rop.ial  thai  point  f.iriii  a  -MialJ  n.lK.' 

I'Xlcn.linn  wcxl.     Tlif  nimrriiil  wall  is  IIHI  yanis  l.niK  an.l   l.">  yar.N  hiuli.  Willi  l.i  van 
of  the  syenite  expoHcl.     The  roek  is  niassiv.'.  line-Krain.'.l,  (jriiiiish  gr.  y 
pvrili'.    "It   is  exlreini'lv  toiinh  an.l  liri'aks  with  sharp  annular  .'.In.'s  ,   ,      , 

iivailabl.'  rock  is  problematic  becaiis.'  of  ih.'  irrcRular  nalur.'  ..f  the  bo.ly  an.l  the  .lilli.iiliy 
of  (|iiiirryinK  it  separately  from  the  conlacl  liniesloii.'.     Sampl.'  tested. 

No  r>r>.  Ni'iKhb«urh<K..l  of  Uo.'klaii.lav.'nueaii.l  I)ii.'hiiriii.'sir.'.'t,Oiilr.'iii..!it.  St.iik 
pih'sof  iiielaiiiorphose<ITri'nton  lim.'slon.',  bre<'.'ias,  an.l  fiii.-Krain.'.l  .lyk.'  r.ieks  i.umpion- 
ile)  obtained  from  street  exc:ivati.>iis  tlinmnh  tli.'  ar.'a  .les.rib.'.l  in  No.  .".1.  I  his  liial.rial 
is  used  by  the  city  of  <  »iitrcmont  for  foiin.lat  ions  or  l.m.r  .iiiirsi-s  in  si  r.-et  p.-iviiiR.  ^.iiiipb.s 
of  the  various  fvpes  of  rock  were  testcl.     The  iiietaniorpliose.1   limeslone    wli.li.r  it 

contained  igneous  framnenls  or  not  when  tested  was  much  touuher  than  tl r.liiiiir>' 

liniestune. 

No  aa.  Northeast  flank  of  mount  Uoval,  Oiitremont.  Tr.'iilon  formation.  Cliffs 
an.l  ."mti-pps  of  fine  to  me<liiim-Kraine.l,  .lark  blili'  litiK'stone,  tliin-be.l.le.1,  much  .liMiirbe.1 
an.l  cut  by  numerous  dvkes  of  i({neous  rock.  It  is  nol  possibl."  lo  quarry  this  stone  for 
coiiimereial  puriHwes.  Small  <iuantities,  however,  are  obtaineil  from  street  cuts  an.l  us(h1 
inroml  work  by  the  city  of  Outmnont.  (Jne  sample  taken  from  cut  on  Spruiu  (.rove 
avenue  was  lestetl. 

No  57.  Jos.  (fravel's  qiiiirr\-,  l.'i.'il  Chainbord  street,  Montreal.  Trenton  formal i.in. 
The  oiiaJry  lim  east  of  ("hambord  strt'cl  an.l  n..rth  of  Kleurimont  street .  It  is  2(MI  y.ir.ls  m 
lenuth  by  75  yards  in  width  und  is  from  25  to  45  feet  in  depth.  In  the  .leei)e«t  part  of  the 
•imuTvat  the  northfa.slaji,tK-abtvlofsftn.ly  dolomite  in  reach.-.!.     The  rock  is  fuie-pram".! 
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and  of  ii  uicfiiisli  colc.iir.  Over  tliis  lies  4  fcrt  of  ilcrisc,  lixlil  l)iifT-ciil(.iiri'<l  Iiincslonc.oviT- 
laiiibv  '.t  feel  (if  tliiik-b.'ildcil,  iiticvcti,  Imc  li)  iiK-liiiMi-nniini-cl  <l;tik  blue  hiiicstdiic   with 

fi-w  !*ii.(l,v  p.-irtinK-*.     TIk'  iippir  sloiic  has  I n    cnlirclv    removed    over    this  properly. 

It  is  (|ii.irrii-<l  to  thi>  north  in  iiii  iidjoiTiiiiK  (inairy  and  will  l)e  dcsrrihed  in  No.  .W. 

•|h<'  beds  dip  slinhlly  to  east  and  are  crossed  by  sets  of  joints  rnnniiiK  north  and  norlh- 

ea-l.     'I'lie  total  ontpiit'of  the  ipiarry  is  erilshed  stone.      At   tli"  til f  visiliiiK  lifteen 

men  were  eiiiploved  and  a  jaw  ernslier  operated  by  steam  i)o\ver  was  at  work.  Tin; 
rapacity  of  the  plant  is  120  tons  per  day.     Sample  .^  tc'sled. 

No  ."iS.  .Montreal,  Stinson  Keeb  Hnilders  Siip|)ly  Company,  '.imited,  nelli'cha.ssc- 
and  (  liambord  stnels.  'MY.i  Head  bnildintl,  .Montreal.  Trenton  forma,  ion.  This  con-.|iany 
operates  on  the  northern  part  of  ( Ir.ivel's  (piarry.  when-  the  iippir  be<ls  of  tile  formal  ion 

;ue  iinarriod  tor  crushed  slone.     Tile  upper  JO  feel,  which  havi'  1 n  removed  oviT  .in 

area  of  aboul  7.'>  bv  .".U  vards,  con<is|  of  irregiilar,  lliin-beddeil.  ilense  to  nii'ilmm-^rained, 
iilaek  and  yrev  limestone  with  inimerons  wavy,  shaly  p.irlin(!s.  Inlerbedded  with  these 
.are  two  layers  of  I  1-iiieh  and  Hi-ineh  thick,  line-iiraineil.  dark-coloured,  inneous  rock, 
iiclcw  I  Ins  are  Sleet  , if  more  even.  dark,  line-nrained  to  ileii.se  limestone  forniinclv.o  benches 
from  which  stone  is  now  obtained.  The  ipiarry  lloor  in  the  deepest  part  ol  the  (luarry 
to  the  south  is  about  l.'i  feil  above  that  of  Cravel's  (|iiarr.v._  .\  small  crushing  plant  can 
supply  10(1  Ions  per  d.iy.     The  stone  has  been  tested,  see  Table  1. 

No.  .V.I.  Martineau  iiiiarrv.  <).  .Marlineaii  el  I'ils.  operators,  :{71  Marie  .\iine  street. 
Moiiinal.  T.  .\.  .Morrison  aiid  Company,  selliiiK  ajIiMits.  JOt  St.  ,laiiiesslreet  Montreal. 
Trenlon  form.ition.  Kxlensive  ([uarrii'S  ociaipy  the  area  boumled  to  the  south  by  Carriere 
streil.  to  the  east  bv  M.ir<iuette  street,  to  tiic  north  by  lle.iubien  street,  and  to  the  west 
iiy  the  (Ir.ivel  and  Stinson  Keeb  quarries.  The  stone  is  worked  for  both  buildiiiK  stone  and 
crushed  si  one  purposes.  Thi' excavations  on  the  norllicrii  part  of  the  property  are  now 
abandoned  The  thin-bedded,  upper  stone  of  the  formalioii  which  here  reiiehes  nearly 
:{."> feel,  has  been  removed  lliroutlhont  nearly  the  entire  properly,  but  at  the  south  end  of 
the  properly  larjic  (|uantities  of  stone  are  available  from  the  lower  beds  of  the  .sei-tion 
exposed,  which  still  underlies  the  (piarry  (loor  over  an  .area  of  ."(.000  .siiuare  yards  in  the 
>oulli« est  corner  of  the  ipiarrv.  The  ujiper  stone  is  Ihin-beildeil.  uneven,  tine  to  mediiim- 
tirained,  black  and  grev  limes'tonc  eonlainiii);  numerous  shaly  p.irlincs.  the  lower  S  to  10 
fell  consist  of  coarse-Krained,  liiuhlv  fossiliferous,  (jrcy  limestone  m  massive  beds 
separateil  bv  wavv  black  parliiitis  (I'lalc  1).  The  slone  is  fresh  and  rather  iimform  m 
texliire.  These  beds  dip  about  10  detiri^es  e.ist,  they  are  cut  by  two  series  of  joints,  the 
lir^l  running  north  SO  di'tirei's  east,  and  the  second  riinnind  east  10  deurees  south  from  ."> 
to  1.")  feet  apart.  The  limestone  formation  is  i-rosseil  there  by  many  dykes  of  i(jiieous 
rock   iinaMiaile.)   much  weathered  to  a  rusty  colour. 

bartic  niiaiilities  of  nood  bnildintl  stone  have  been  produced.  The  eompany  h.'is 
a  well-ei|iiippcd  mill  where  seventy  sloniMaittcrs  millnien  wire  formerly  employed. 
The  criishinj;  plant  i  oiisisis  of  two  .Austin  .No.  0  and  one  Champion  No.  5  crushers  with 
acees-ories.  Total  c.ipacitv,  .')l)0  tons  a  ilay.  A  siding  connects  the  iiuarry  with  the 
.Montreal  Tiamwav  Company's  lines.  The  greater  part  of  the  stone  available  has  been 
tiken  out  but  there  is  stone' for  several  vears  more.  ."Samples  were  taken  and  teste  I, 
-ic    labh'   1. 

.No.tiO.  Montreal.  'I'lic  l)e  LorimicTtiuarry  Company,  I'.t.VJ  Iberville  street,  Montreal. 
Tieutoii  formation.  (Juarrv  on  west  side  of  Iberville  street,  a  few  hiindrod  yards  north  of 
Massoii  street.  Size  of  pit ;  "l.'iO  yards  by  70  yards  by  10  yards  =  10,.")I)0  cubic  yards.  Tin' 
(lUarries  are  located  on  the  soiit'liern  clue  of  a  ridne  riinniiiK  ea  .vest.  The  workiliK  fa"' 
is  ;{S  feet  liinh  ,it  the  northern  end  where  the  siimniil  of  the  rid^e  li.is  been  reached.  The 
stone  throughout  the  tol.al  thickness  expii-"d  is  (hiii-beililed,  uneven,  black  and  grey 
limestone  of  irregular  structure  and  stronnly  laminated  (bastard  limestom>)  similar  to 
the  upper  stone  in  Nos.  .")7,  .")H,  and  .V.t.  Over  the  entire  properly  area  the  total  Ihickness 
of  limestone  has  been  removed  leaviiij;  ii  nearly  level  clean  fliHir.  and  aceordinn  to  owiht's 
information  not  more  than  :JO,0(K)  Ions  of  limestone  are  available  from  the  present  workiiiK 
face  It  is  planneil,  however,  to  ipiarrv  at  a  lower  level.  The  stone  here  dips  sliuhtly 
to  southeast,  vertical  joints  north  1.')  denrees  east  and  east  o  decrees  .south.  Two  dykes 
of  (ine-Kraimil,  greenish  iKiieoiis  rocks  1  to  15  feel  wide.  runiiintE  norlh-soulh  and  I'lusl- 
wist,  are  shown  on  north  and  east  walls.  ,\  bed  of  niipure  sandstone  is  reached  in  the 
bottom  of  the  cjuarrv  and  ;i  feet  of  it  is  exi)ose<l  in  a  lest  pit  made  at  the  soiitheiust  corner 
where  the  piinipi.iu'is  done.  Tin'  rot-k  is  dark  greenish  grey,  fine-graimvl  with  fiddspar 
crvslals. 
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TIh'  ('(luipiiUTlt  coiisisls  of  Iwo  Acme  <rusliir.s  No.  :i,  rli'i'trically  iipcnitcil,  .irhl  .11  rrs- 
soricH.  I'iriccn  men  nrf  ciiipKiycd.  In  iiiic  year  (iO.OOO  iiiii>  li:ivi-  liicii  pi'idiicccl.  ( '.ip.i- 
<'ily  of  |)l:tiil  'JOO  Ions  per  il:iy.  Tin'  iriislicil  sloni'  .iccunllinr  to  >i,:f  i>  (luolcl  mI  :  2 
and  2;  ill  !'  S.'i  icnls.  I ',  incli  ili)  cmHs.  I  mcliSI,  ;  la.li  >;i.lll,  \  iiiili*!  J.'ipir  i,,ii.  \)n-\ 
!H)  re-,'  1.  r  ici  liiilililc  iiO  cciils  f.o.t).  (|iiarry.  Saliiplcs  of  IhiiIi  liiin-iloTii'  :iiii|  inipiiri' 
sal         Mil-  «,■,<    'ik'.'ii  :iii|  tfsic-d,  si'c  Tal)!!'  I. 

No  'il.  Moi.iriid.  !.  lloncr-i'iiiLirry,  171(1  Ihcrvillolrcci.  Moiiircil  'IVriiloii  fonii.i- 
tio  'r.ils  pri)|iiT:y  -ililali' I  cMsi  ,if  |ii:TvillMslriTl  .-iinl  iiiirthof  \I:i-.soii  ^Iri'it.  ll  lic- 
opi  .>M,  iiic  opiiiiii);  ,t  (111-  Dc  LuniiiiiT  (iniiiry  ('ciiiip:iny.  Tlic  (luairv  is  I  HI  ))y  s.') 
vitr  \~  •'    I  xl"iii    iiwl  I  is  rcachi'd  !i  d'jilli  of  :i7  feel  at   ils  noitli  I'lid.      'I'lii'  Moiic  i«  iljin- 

Ix'dil .11..    ■.  .   vi'ii    in   IcMnif  :>rid   si  riicluii',   .'iinl   ciiiihiiiis   luiiniiou-   slialv   jMiliii^s. 

It  inrliidis  liotli  l)l:iik  and  uny  JiiMcsliiiic  ilypical  biislMid  linioloiii  -  'riicsi-  hcds  dip 
at  ii  low  uiiclr  cast  a  frw  dcfirccs  soiiili  and  arc  unite  similar  to  lliosr  aiToss  ihi' road, 
described  in  No.  lit).  Clear  sels  of  jojiils  1)  to  III  feel  apart  run  norlli  III  de)iiii  s  west 
and  norlli  :!.">  de);recs  e.-ist.  Tlic  amount  of  sioiie  availalile  is  i;re:ii  and  llie  amount  of 
slrippiim  for  several  hundred  feel  norlliward  ami  easuiard  wonld  not  e\eeed  ">  to  Ii  feet. 
.\  siiiall  dyralory  I'ruslicr  No.  Ii  is  installed  linl  lias  iiol  Keen  in  o|ieration  for  some  time', 
all  i|Uari\iiiy  lieiii)j  done  in  tlii'  soutlierii  quarry  desrrilied  lielow.  line  siimple  of  this 
typical  limeslone.  known  locally  as  "  liastard  stone,"  was  lesii'd,  se,.  'I'alile  I. 

No.  lij  .las.  lioj^ers.  171)1  Ilicrville  street.  .Moiitrc.d  I'alii'ozoie  forin.iiion.  In  a  quarrv 
incasiiriii):  approximately  JIH)  yards  hy  I.")  yaril>  hy  II)  y.irds  =^!M),l)(M)  culiie  yards.  ),ot|i 
TrenloTi  limeslone  and  lin)iu;iite  ib.inc  rounci  arc  <pi;irriei|  for  crushed  stone.  In  the 
norlheni  lim  of  the  ••xeavition  banc  rouue  c.an  be  seen  al  the  lop  to  :\  liepih  v.crvirie  from 
:{  to  S  feel  I  Plate  lll.Vl  ll  lias  becMi  removed  over  the  are.-i  of  the  pies,  n I  openinn. 
Hcncalli  llie  banc  rou);e  dense,  black,  thindiedded  bmi-sioncs  have  been  exc.avai.d  to  a 
depth  of  from  l.'i  to  21)  iVel.  To  the  south,  I  he  igneous  sheet  reaches  a  maximum  llinkncss 
of  ;{t)  feel  over  a  width  of  12.")  feet  and  may  be  seen  for  the  \\ho|-  hci^hl  of  ihi-  :ill  feet  of 
workiii);  face  at  the  .souihcasi  anule.  The  rock  is  massivi',  line-drained,  dark  urev  with 
.1  (jrecnish  lint,  and  contains  scattered  (ilitlerinK  need|e-like  phenocrysts.  It  i>  uniform 
in  texture  exi'ept  near  the  contacl  with  the  liniesione  where  it  is  of  a  darker  colour  and 
somewhat  (slassy.  In  places  the  rock  i~  alhred  lo  a  whitish  colour.  'I  he  exaiiiin.ilion  of 
u  stock  pile  of  cruslieil  stone  to  !).•  iisid  as  concrete  aKKrenati'  revealed  that  it  contained 
30  per  cent  of  such  matcri.il. 

Till-  Trenton  limeslone  which  underlies  the  "  bane  roUKe  "  is  dense  black,  soinewhal 
shaly  and  brittle.  It  occiirs  in  thin  layers  separateil  by  soft,  black-coloured  shales.  The 
beds  of  this  formati<m  dip  slightly  to  east.  They  .are  much  fractnrid  and  distiiibe.!  near 
the  banc  roune.  Tliey  are  ciossed  by  narrow  dykes  of  the  eruptive  rock  either  p.irallel 
to  or  across  the  bedding  in  various  directions.  The  mass  of  the  i>;neous  nick  which  still 
overlies  the  litiiestoni'  south  and  east  of  the  present  workiiiK  face,  can  be  estimate.l  to 
several  thousand  cubic  yards.  The  plant  consists  of  two  elect rii'ally-operatcd  .\usiiri 
cnishers.  No.  .'land  No.  o,  and  1  Syemons  crusher  No.  21.  I)rillin)i  is  done  b\  ihc  use  of 
a  well  drill.  The  capacity  of  the  plant  is  ii.'iO  tons  per  d.iy.  In  l'.li:i,  the  output  was  7ll,l)0t) 
tons.  The  crushed  stone  is  valued  :it  from  .SO  cents  to«l  2.')  per  ton  in  the  quarry.  Samples 
of  limestone  and  of  both  fresh  and  altered  "  b.inc  roiine  "  were  taken  and  tested  s,.,. 
Table  I. 

No.  ti:{.  Morrison  l^uarry  Conipany.  ().  M.irtineau  ct  l'il>,  oper.itors.  .wl  .Mane 
.\nne  street .  T.  .\.  Morrison  and  <  'ompaliy,  selhnj;  agents,  201  St .  .lamis  street ,  .Moiitrial. 
Paheozoic  I'ormatioii  This  i|uarry  is  opencil  on  the  .southern  edne  of  an  exteii-ive  bi'll 
of  banc  roiipe  (tingiiaile)  immediately  .south  of  Massoti  street  and  north  of  the  ( 'anadian 
I'acitic  Hallway  .\n(ius  shop.  The  b.nc  roinci'  forms  a  distinct  ridye  rising  above  the 
surroiin.linn  level,  and  lyinu  in  a  northeast  direction.  The  excavation  in  the  form  of  a 
trench  alone  the  southern  edue  of  the  outcrop,  is  12.'i  y.irds  lonjt  by  from  I.")  to  .")()  vards 
wide,  l^uarryinn  is  advain'inK  northward.  .\  total  height  .if  from' 21)  to  :!0  feet  of  banc 
roiijic  is  exiHisi'd.  The  rock  is  massive,  lini'  to  ncdiuni-nrained,  and  of  a  vcreenish  colour. 
In  places  near  the  contact  with  the  underlyian  limestone,  as  in  No.  Ii2,  where  the  rock 
is  niucli  ilisturhed  .and  fractured,  it  is  altered  t<i  a  whitish  colour.  Taken  as  a  whole  this 
is  a  fri'sh  stone  and  .1  lirst-class  road  material.  The  outcrop  is  12.')  by  7.'>  v.irds  in  extent 
and  the  amount  availalde  im  the  land  lca.sed  by  the  company  is  at  least  ".'(,000  cubic 
yards,  and  probably  .as  iiiucli  as  that  can  be  had  from  the  next  property  to  the  west. 
Krom  here  to  about  'MM)  yards  in  a  iiorthiast  direction  the  sheet  dips  downward  and  is 
apparently  covered  with  many  fiK't  of  clay.  It  outcrops  aRain  near  Masson  street.  Nos 
04  luid  (Mi. 
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one  N...  N  Auitin  .Tushcr  opcraU'.)  by  one  7.".  l,..rs..-,.<.w,.r  motor,  aii.l  hv  •  No  '  '  '  ■  "1'    " 
"rushers  ..jKnit.a  l.y  25  horsi-,H,NV,r  .....tors.     Tl.c  phint  has  a  <apa..ty  of  l,.m  ton.  ,Hr 

''"'■'11„.  iiriKM.us  shoct  i.  ui..l.Tlain  l-V  <l.'ns..,  tlu.i-lK'.ld,.(l,  l.lack  liinMono,  .■all..!  "  banc 

Tran.way  lim'^^^S^^  "f  ''""'  ''=""'  ^""«"  l'i"K>'^""''  "'"'  ''■"'-""»•  ^^'■'■''  •"'^'•"  '""' 

tcsl.d,  s«\;  Talilu  1.  ,.     ,       ,      i,  i 

\-n  (14   I.in.i.ru<,f  (•ni-l..<iStonoC-o    ••••..%•.  quarry,  Masson  street,  Montroal.     1  aUco- 
..J^^;;.::'l-.,,,..;rry..s.,,uu..>a^ 

■r't/^■;i;^,^u;■  o!^l!  U  U  n;i:;^T^,^.".'^  li^-Mon..  an.l  .l,.s,.ril...a  in  No.  .1:^,  is  wll  ex- 

!;';;k  .lul'ul  "v'na     n^what  X^^^  unif.,i.n  in' fxtur.  f..r  th,.  wholo  tlu.knos. 

:^£:^5ri:^n/;^^^^^ 

antlivcn  in  'lable  I.  ,,     ,       ,      i.  i      - 

V,.  (1-,     \ntoinc  David's  (luarrv.    Masson  and  Hourb<,nni.Tc  strcctMijntroal.     1  al;yo 

•    f  .i,  n         r  mV'''(Vto  4    f^'^^^^^     ban.-  rouBr  arc  ((Uarri.^l  in  a  Nvorking  far.'  proiin-ssinK 

s;;:;;h'Xi     "..     AUm  3;;.mm "ubi.  yards  sk.  ro<fk  have  been  ex.....o,l  f-jl^^pr.^ 

r.i, /of  crushed  stone,  an.l  probaldv  several  tin  cs  as  much  is  avadable.     The  r...k  is 

wi!  r;  No    5  \-  i    cnish":'  1!  n.;iKj;..:rat..,l  ai,.!  of  a  capacity  ..f  100  tons  p.T  .lav 

here  are  given  m  Table  I. 

\-,>    r,r.     Miisonncuve,     Kust  of  Pic  IX  boul.'Var.l,    al)..ut   oppiisite  Mii-sson  .stm-t- 
Owners';  The  O n  l"e  Christian  Hroth.'rs,     I'ahc.zoic  f.,rma.  lon.    A  lew  vears  ago  banc 

t!^-';aS.arri.n..ebyH.e..^^^ 

liverbunlen  is  app'm'ntly  thi.k.  ll..wever,  tli<.  rock  comes  up  again  to  the  surfac  over 
a  small  area  near  Koscniont  boulevaril. 

ston-^in.  8  prov  h'  whh  an  extensive  plant  consisting  of  one  No,  7 i  Austin  cn.sher 
on"r»t(."  hv  <me  10(1  horsepower  motor,  one  No,  5  Austin  crusher,  and  one  No,  U)  Dice 
Ker  operZl  bv  two  50  horsc^power  motors,  one  compre««or  idehvcrmg  42,   cubic 
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fci't  p<T  iiiiiiiitc  ;il  100  ixiiiticls  pri'.-^surc)  iictmilcil  by  oJii'  100  hiir-c-piiwcr  inulur,  (inc 
<'fii1nfii(j:il  piiiiii(  of  2.0(MI  niillmis  per  iiiiniili'  ciipacity.  A  (tiiHdliiir  t'l-imli  Imlc  ui  ||  drill 
is  used  tVir  Ixiriiij!.  'rracks  urc  l.iiil  in  a  railiatiiig  mamiiT  from  the  <TUfliiiit:  plant  In  llic 
workiiiK  faces.  'I'lii-  cars  arc  liftcil  by  an  electric  hoist  ami  iliscli;.r(je  aiiloinaiically 
between  the  two  larjjer  crilslKTs.  A  siding  conntM'ls  the  prop<'rty  with  the  city  electric 
railways. 

The  plant  has  a  capacity  of  l.'JOO  tons  per  day.  Large  rinaiililics  of  sloiie  froin  Ik  re 
have  been  used  in  th(?  constrnction  of  the  .MontrcaKinebcc  highway  and  in  .Maisonm  iive 
street  pavements.  Rubble  is  valiic<l  at  liO  cents  per  ton  in  the  (piarry,  iriishiHl  -i,,ne  al 
S"(  cents  to  Sl.'Jo  f.o.b.  ipiarry  siding. 

Kesiills  of  tests  upon  sam|>les  from  Iktc  an-  given  in  T.ible  I. 

No.  liX.  The  Will.  Joseph  I'oiipore  Cmnpany,  Kit  Nic<jlet  street,  MontreHl.  Trenton 
formation.  The  ([iiarry  property  is  boumh'd  by  l-'or'^ylhe,  lloclielaga.  and  .Nicolri  -ircci-. 
The  excavation  is  150  yanis  by  I'J.')  yards.  .Mioiit  lil'ict  of  banc  rouge  foiirchite  li;is  bein 
reniovi'd  over  a  miieli  greater  area  than  that  of  the  present  (iiiarry.  Heiiealli  ilie  b.-m,' 
rouge  the  excavation  has  been  extended  to  a  depth  of  2.")  feel  in  thin-bedded,  den-e  bhick. 
noilulous  limestone.  The  beds  strike  northeast,  a'  1  ilip  7  degrees  southeast.  No  moreuf 
the  banc  rouge  is  available,  but  more  limestone  can  be  obtained.  However,  the  built-up 
character  of  the  surroundings  would  probably  prevent  a  renewal  of  ojieralions. 

No.  I)'.).  Longue  I'ointe.  Canada  Cement  Company.  Limiteil.  Trenton  I'ormaiion. 
Thiii-biildcd,  brittle,  dense  black  limestone  was  ([iiarried  until  three  yi'ars  ago  north  of 
the  Canailiau  Nation.al  lf.-iihva\s  line.  The  excavaiion  is  roughl.\  J.")0  yards  by  '.'OO  yaril> 
by  I'l  yanls.  The  Ix'ds  <lip  to  the  east  at  an  .ing|i>  of  'Jll  degrees.  Tlie  (piarry  is  on  tlie 
slope  of  a  ridge  I'Xtending  northward  and  outcrop-^  are  seen  over  a  distance  of  100  yard-. 
The  formation  contains  many  ilark  shaly  partings  interb.ildcd  with  the  layers  of  lime>i(iiie 
The  upper  -  fei'l  are  weathered.  Tin'  quarry  is  crossed  by  a  dyke  of  igneous  roik  rimniim 
northwest,  and  ;i  sill  of  the  same  roi'k  measuring  I'm  yards  l>y  100  yards  by  \'  yards  can 
be  seen  in  the  bottom  of  the  exc.ivation.  More  stone  is  I.,  be  had  but  miiili  pumpni'i 
will  have  to  be  done. 

No.  70.   Ijongtie  I'ointe.     St.  .lean  ili'  Dieii  asylum.     Trcnion   I'orma'ion.     Ilail«:iy 
between  the  asylum  buildings  and  the  Canadian  Nation.il  Railways  line  IJ  feet  of  lime- 
stone are  expo.scd  in  a  (luarry  100  yards  by  liO  yards.     Thin  Layer--,  2  to  0  incla  s,  of  den-e 
b'     '      brittle  limestoni'  separatcil   by   jpartings  with  occ.-isional  bands  of  co.irsc.   lighier 
'    fossiliferous  limestone.     Wavy  ami  irregular  structure,  much  fractured.     I  \t\iir 
tliere<l.      Dip  20  degrees  ea.-l . 

il.  Longue  I'ointe.  Threc-iiuarters  of  a  mill'  north  of  St.  .lean  ile  Dieu  .-i-xluin. 
oi.  .ne  east  side  of  roail.  I'aheozoic  formation.  I'lal-lying  outcrops  approximately  2(K( 
yanls  by  KM)  yards  in  extent,  of  massive,  fine  to  medium-grained,  grei'iiish  grey,  linguaite. 
The  rock  has  been  excavated  to  a  ilepth  of  2  to  .">  feet  over  .a  small  ari'a.  it  is  fresli  and 
elo.sely  fractured  horizontally  ami  vertically.  'I'he  .amount  available  is  problematic  and 
depends  on  the  thickness  of  the  sheet.  This  could  be  determined  by  a  te-.t  pit.  The 
rock  is  tough  and  wo  ..d  iirobably  make  a  good  road  material. 

No.  72.  Montreal  Kasl.  (Juarry  owned  by  the  inunici|)ality  of  Montrial  Ka.-t  and 
fiperateil  by  the  Oiirocher  Construction  <'onipany.  Limited.  Trenton  formation.  Hubble 
and  crushed  stone  are  produced  from  the  thin  layers  of  the  dense  black  limestone  in  a 
quarry  '.M)  yards  by  75  yards  by  I'l  yards  =  40..500  cubic  yanls  in  size,  situated  cast  of  I'ointe 
aux  Trembles  crossroad.  The  stone  is  uniform  throughout  the  total  height  of  the  (iuarr> 
wall.    I'  in  tho  upper  4  feet  it  is  fresh,  somewhat  shaly,  .ind  breaks  into  sharp  angular 

frapjuci...,  with  oonchoidal  fractures.  The  beds  dip  slightly  to  east.  Clear  verlii'al 
joints  approximately  15  and  .50  feet  iipart  run  north  25  degrees  east  and  cast  25  degret-s 
south.  Two  3-foot  dykes,  :?0  feet  apart,  cross  the  formation  here  in  a  northwest  direction. 
The  dyke  rock  is  fine-graineil,  dark  grey  with  olive  grocn,  glassy  minerals.  It  is  very 
tough.  A  small  oru.sher  is  at  work  and  the  product  is  used  in  municipal  works  by  the 
municipality  of  Montreal  Kast.  Electric  railway  connexions.  Samples  of  both  limestone 
and  dyke  rocks  were  taken  and  tested;  sec  results  of  tests  in  Table  L 

No.  73.  Town  of  Pointe  aux  Trembles.  Pyrille  Duroclier's  <niarry.  Trenton  for- 
mation. Thin-bedde<l,  dense  blark  limesttme  resembling  that  in  No.  27  is  quarried  ;d<ing 
the  e<lge  of  the  ridge,  one  mile  north  of  the  river-road.  About  10  feet  of^  it  is  exposenl 
in  a  quarry  measuring  50  yards  square. 
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Nos.  71-7.")-7t>.  Piirish  of  roiiito  mix  Trcinblcs.  Trenton  f.iniiatioii.  Small  outrrop 
areas  of  thin-beddcil,  dense,  dark  limestone. 

No  77  Kivitre  des  I'rairies.  Inmiedialelv  west  of  eros.srou<l  and  one-<iuarler  mile 
soiitl'i  (if  river-n^ad.  Trenton  formation.  Several  small  oiiterops  of  line-Krame.!,  dark 
iiliie  limestone  on  the  slope  of  a  riilne.     The  overburden,  as  a  rule,  is  tluek. 

No  7S.  Hiviere  des  I'rairi-  '.  1' du'ozoie  formation.  I'ine  to  medium-Krained.  dark- 
rolonreii,  igneous  roek  oecur"  on  the  river  shore  at  a  lioint  opposite  Hiviere  des  I'raines 
crossroad.  Outcrops  are  sec  n  over  an  area  of  l')()  yards  by  I."  yards,  l)ut  the  rock  lies  at 
a  level  which  will  not  i)ermit  excavation. 

No  7'»  Riviere  des  I'rairies.  J.  Desjardins'  (piarry.  Trenton  formation.  Quarry 
located  three-tiuarters  of  a  mile  oust  of  the  villape  and  oni>-half  mile  south  of  the  river. 
Size  <if  pit :  M)  vards  bv  3(t  vards  by  4  yards  =!),tM)()  .iibic  yards.  I  neven  to  hne-tjrained, 
dark  thin-bedded,  soiiiewhat  slialv  limestone  with  bands  of  medium-Rramed,  (jrey  lossilif- 
erous  limestone.  liesemWes  stone  in  Nos.  till  and  111.  This  material  was  ns(;d  in  the 
construction  of  water-bound  macadam  roads  in  the  parish  of  liiviere  des  1  rairies.  It 
has  (liven  satisfactory  results  un<ler  moderate  traflie  condition  after  two  years  of  service. 
It'^siilts  of  tests  arc  given  in  Table  I. 

Nos  KO  and  81.  Riviere  des  Prairies.  Neighbourhood  of  the  Reparation  chapel. 
Trenton  formation.  Several  small  outcrops  of  thin-bed.led,  dei  se  to  hne-)irained  dark 
lime-t.me  In  a  few  instances  from  C.  to  12  feet  of  it  is  ex])Osed  m  ol,;  oixTiings  of  .smaU 
extent.  The  limestone  contains  many  slialy  partings,  the  upper  part  is  much  weatliercd. 
More  stoiii'  can  be  oblaineil. 


Isle  Bizard. 


■■  alt<Tecl. 
soft  an<l 


No  S'  Isle  Hizard.  Near  southwest  en.l  of  isle  Bizard,  lot  l.jO.  Occurrence  of 
l'alirozi)ic7)reccia.  This  occurrence  forms  a  hillock  about  1.")  feet  high  with  an  area  of 
'<i)  vards  bv  '.")  vanls.  The  rock  is  composcl  of  an  igneous  jiasle  enclosing  numerous 
frigmer,  '  an<lstone,  limestone,  biotite  granite,  etc.,  all  of  which  are  niore  or  I 
The  matrix  is  of  a  greenish  grey  colour  weathering  to  rusty  brown.  Ihi.s  rock 
not  suitable  for  road  metal. 

No  S3  Isle  Rizard.  At  the  northwest  end  of  isle  Bizard  on  the  farm  of  Mr.  Noel 
Wilson  and  along  the  shore  of  the  islan<l,  Beekmantown  dolomites  out<n>p  in  a  few  occur- 
rences. The  stone  apparently  lies  flat  and  is  weatheretl  on  the  surface  to  yellowish  brown, 
enhances  for  (piarrying  are  iioor. 

No  S4  Isle  Bizard.  Isle  Bizard,  lot  1  !.->.  Owners:  M.  M.  Wilson  i  nd  I.adouceur. 
Chazv  formation.  Out<T<.ps  of  line-grained,  thick-beddi'd.  dark  grey  liii  eslone.  Mirface 
exT^osures  are  s.'cn  over  an  area  of  about  oO  yanls  by  K)  yards,  and  the  deposit  over  a  much 
great<T  area  is  covered  with  only  a  light  overbur.Ien.  Some  of  this  stone  lias  be  en  u.s<-«l  by 
farnuTS  to  make  lime. 

No  S.-)  Isle  Bizard.  Xortliwest  side  of  isle  Bizard,  lot  i:!I.  .Another  occurrence  of 
Pala>ozi>ic  breccia  which  forms  a  hillock  141)  yards  by  Tit)  yards  rismg  to  5.)  feet.  1  he  roek 
resembles  that  in  No.  S2.     Not  suitable  for  road  purposes. 

No    S(>    t)n  lot  No.  ll'.^),  one-half  mile  east  of  north-south  roail.     ('h;izy  formation. 
C'oarse-graine<l,  dark  grey  limestone  outcroi)s  at  intervals  on  the  slope  of  a  ridge  2;>l)  yards 
south  of  road  on  the  farm  of  Janvier  Clement.     In  an  old  ouarry  Ik>  yards  by  10  yards 
h\  2  vards  =  1,:5(M),  the  following  succession  of  beds  is  expose<i: 
J  r  ret . 

( •oarse-graiiie<l,  dark  grey  limestone  containing  shells  in  rather  massive  beds T) 

I"iner-graine<l,  bluish  grey  limestone  somewhat  weathered  with  iron  oxide  present         ^ 

in  tliiii  layers  with  irregular  bedding  jilanes 

■  beds  are  nearly  horizontal  with  ni.any  vertical  jointings  running  north  4')  degrees 
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west  and  at  right  angles  to  that.  'Ihe  quarrv  has  been  abandoned  for  many  years  and  tlie 
walls  are  weathered  to  dark  brownish-grey.  Shells  and  fossils  are  we  1  shown  m  the  weather- 
ing Some  of  this  stone  was  useu  •-  the  construction  of  the  Carillon  canal.  More  stone 
can  be  obtaine<l  without  much  trouble,  for  local  use.  It  resembles  that  of  No.  47  and 
siioukt  be  of  the  same  <iiiality. 


\<i.  S".  Isle  Hiy.ard.  On  the  soiitli  shore  of  lake  iif  Two  Moimlains,  lot  No.  \H. 
Chazy  forin;itiiin.  Owner:  Mr.  Hoiissin.  l!i<ls  of  ('li:uy  limestone  arc  exi]!)^^!  along  the 
shore  for  a  di.stanee  of  a  few  hundre<l  fiet  and  in  one  instaneo  form  a  eiitf  showinn  thi: 
following  variation: 

I'l  el . 
Mediiini-Kraine<I,  dark  grey  limestone  of  a  granular  texture,  with  veiidets  of  ealeite; 

resembles  the  limestone  siaith  of  Ste.  (iei.evieve. 
Thin-bedded,  eoarse,  dark  grey  limestone,   highly  fossilifenms  and  somewhat 

weatheretl.  like  No.  47 I  lo  .'i 

Very  eoarse,  light-'-oloiirol  limestone  mostly  made  iij)  of  fossil  fragmi'nts  elianged 

into  jiink  ealeile 1 J 

Blocks  were  also  obtaiiii'd  from  thes,'  beds  for  Ihi'  f 'arill>in  eanal.  As  road  maleri.al, 
it  is  a  soft  stone. 

No.  SS.  Kasl  end  of  isle  Hizard.  Trenton  formation.  \vY  fine-graine<l  to  dense, 
dark  blue  limestone  oeeurs  at  inter\als  at  the  east  end  of  the  island.  The  deposits  form 
several  humps  on  the  road,  but  the  bedrock  is  thickly  covered  on  boln  sides.  A  better 
develoi)ed  exposure  is  to  be  se»>n  on  lots  (l.'i  and  (Mi,  on  the  farm  of  Mr.  Damase  iioileau. 
The  dejHisit  fiirms  a  small  ridge  1  od  yards  by  l.'iO  yards  with  ai)pareMtly  light  overbunleii. 
Uare  outcrops  are  seen  in  a  (h'pression  north  of  the  ridge.  'I  he  stone  is  fresh  and  brittle 
and  oecur.s  in  rather  thin  beds  cut  by  abiin.lant  joint  inu-.  running  aver.ige  south  7.')  di'grees 
east.  The  amount  available  is  dicibtful,  but  it  could  be  used  advantageously  for  maca- 
damizing the  roads  in  this  part  of  the  island.  The  hauling  distance  to  road  is  three-<iuarters 
of  a  mile. 

No.  Ml.  Isle  Hizanl.  Lots  Nos.  ;i'.l,  7:i,  and  74.  ('hazy  formation.  ('o.irM-grained,  clark 
grey  limestone  outcrops  upon  the  crest  of  a  ridge  about  three-(|uarters  of  a  mile  north  of 
village  which  exlenils  east-west  on  both  sidi's  of  llii'  ro.-id.  ( )n  west  side  of  the  ro.'id.  on  the 
farm  of  .1.  1).  '!  lu'oret,  there  is  an  old  (iuarr\  iiieasuriug  'JO  yards  by  L'J  yanN  by  'J  yard-  — 
88()  cutiic  vaids.     An  ascending  section  made  <in  the  south  wall  is  as  foll<iws: 

Feet. 
Coarse-grained,   dark   grey   limestone   containing   largi'   shells   an      j)ink   calcile 

••rystals,   somewh.at   weathered   in   places  to  roldish   grey  wi  •     iron   oxide 

)>niducls  pr  'se'-.c 2 

Me<iium-grained,  more  uniform,  dark  grey  limestone  with  tendency  to  become 

redilish  grey  due  tc  the  iron  oxide  present,  in  rather  mas.-ivi-  beds .'i 

Coarse-grained,  lighter  coloured  limestone  compi,.-ed  of  calcile  crystals.     Much 

weatliereil  in  places  and  soft 1 

Overburden  of  boulder  clay 1  lo  :? 

The  beds  di])  slightly  to  iiorlhi':i>t  and  there  ;uc'  many  x'ertical  joints  with  dimlion 
south  4.")  degrees  east  ali'l  north  4.")  degrees  c.i-t.  The  amount  of  slone  available  from  this 
(h'jxisit  is  great.  The  dciiovii  forms  a  ridge  over  ."ilKI  yaids  in  length  .ind  from  KM)  to  '.'OO 
yards  in  width,  over  which  oiitcroiis  are  seen  at  intervals.  The  overburden,  however,  in 
some  instances  is  thick.  More  stone  can  be  obtained  easily  from  the  old  (piarry  by  the 
road.     The  stone  has  been  tested,  see  page  1'.'. 

Isl,    ./,,.!/.<. 

Xo.  !M).  Isle  .lesus.  Southwest  end  of  isle  ,lesus.  Trenton  formation.  H(kIs  of  fine- 
grained, dark  blue  limest<;ne  are  exposeil  along  riviere  des  I'r.iiries  over  a  di-lance  of  one- 
quarter  mile,  opposite  Dutchman  rapiils.     There  is  no  opportunity  for  <iu:irryiiig. 

No.  01.  Ste.  Dorothee.  T.  (laiithier's  (|uarry.  Operator,  lilie  Diibrei  '  Hei  k- 
niantown  formation.  About  2  miles  northwest  of  village  of  Sic.  Dorothee,  magi:'  ..  i  liira'- 
stoncs  weathering  to  brownish  are  obtaineil  in  a  ([uarry  40  yards  by  L'O  yards  ],y  t  y;vr<ls  = 
3,200  yards.  Lower  4  feet,  uneven,  fine  to  iu(ilium-graine<l.  grey  limestone  overlain  by 
dense,  somewhat  shaly,  impure  limestone,  thin-bediled  an<l  nmch  fracture  d,  the  upper  layers 
being  much  weathered  to  brownish.  Light  men  were  employed  in  (piarrying  and  a  portable 
jaw  crusher  oi)erat(xi  in  connexion  with  water-bound  maeadani  roiid  construction  in  Ste. 
Dorothee  parish.     One  sample  taken  and  tested. 

Nos.  92  and  0."!.  Ste.  Dorothee  parish.  Beekinantown  formation,  1-lat-Iying  out- 
crops of  fine-grained,  ,rey  dolomites  or  magnesian  limestone  weathere<l  on  the  surface  to 
yellowish  brown.     There  is  some  oppordunly  for  iiuarr^ing  in  No.  "Jo. 
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No  (14  Sli'.  Dnrothc'c.  Ali)liimsc'  ('(rnvrt'ttc'!'  fiiriii.  Hlmk  River  foriimtion.  dno 
inilr  uorlii  of  the  villiiKi-  iiloiiK  ihc  i(1kc  "f  a  l>ii^h.  llxrr  is  n  <iii:irry  from  which  iiboiit  jl.UK) 
ciihic  vardM  of  slime  hiive  lieeii  taken  out  for  road  inclal.  I.ime-loiie  is  exposed  to  a  depth 
of  1'  feet  of  whieh  tlie  lower  \  feet  are  ir'ias>ive  beds  of  dense  l)lii.-,  ^phlltery  fri'sli  hniestonc. 
The  upper  stone   is  thin-lxtlded,  dark,  dense,  shaly  .liin.'stoiie  somewhat  weathered  to 

brownif^h  with  interbedded  slialv  partings.     Outcrops  are  s i  ov.T  an  are.i  of  1(30  yards  by 

7.-)  vards.  The  beds  are  nearly  horizontal.  Vertical  joints  trend  north  ,.)  degrees  west 
and  north  1.")  denrees  to  H.'.  ileprees  east.  .Southeast  of  the  quarry  masMve  beds 'J  feet  thi,k 
of  dense  blue,  brittle  limestone  are  expo.Mil  on  the  surftice.  More  stone  is  to  be  had  from 
here.  The  (luarry  is  hard  to  (£et  at  and  haiilinn  lias  to  be  done  in  winter.  One  sample  wa.s 
colleeli'd  and  has" been  tested,  see  Table  I. 

Nos  '.Ci  and  '.Ml.  Sle.  Dorothee,  one-half  mile  to  one  mile  north  and  northwi^sl  of 
villace.  I'aUeozoic  formalicm.  lIillo.-ks  of  bre.cjas  of  snnilar  character  lo  those  on  isle 
isi/ard,  Nos.  S2  and  So      The  rock  is  not  suitable  for  road  biiildiiiK. 

No.  07.  Ste.  Dorothee.  t'amille  Laurin's  farm  immediately  cast  of  villajic  Tala-ozoic. 
Imiiorlaiit  outcrops  of  fourdiite.  The  rock  is  tine-l£rained  and  dark<(ilour(  d.  It  is  massive, 
of  <olumn!ir  stnulure,  and  forms  a  sheet  exteiidinu  on  either  side  of  the  road  ;ui<l  covering 
•in  area  of  ItK)  y;irds  bv  1(K(  vards.  On  the  north  side  of  the  outcrop  the  rock  has  been 
quarried  to  a  siiiall  extent  for  road  metal.  The  thickness  of  the  sheet  at  that  point  is 
l.'i  feet,  (  I'late  III  H  ).  The  rock  is  fresh  throu«hoiit  and  is  exposed  in  a  stramht  cut 
rt-all  'JIH)  feet  loni;.  It  presents  hardly  any  variation.  The  iyni^ous  sheet  is  underlain  by 
iiiucirweathereil,  slialv  limestone.  Tiiere  is  a  t;ood  ojiportuiiily  for  (iiiariyinu  lieiv.  One 
mile  of  roiid  built  of  this  material  after  two  years  service  is  still  linn.  The  rock  apparently 
does  not  wear  <iuicklv  and  cemenis  well.  l-':i<ah(ies  for  lraiisi)oitati.,n  tij  the  road  which 
lies  dose  to  tht  presiiit  workinn  face,  the  absence  of  stniipinft,  and  the  IukIi  value  of  the 
rock  as  road  material,  recommend  its  use.  'I'he  rock  resembles  •'bane  roiiKe  somewhat. 
It  teslefl  similarly,  see  Table  I. 

OuMliiarter  mile  north  of  this  deposit  are  other  tlat-lyiiiK  outcrops  of  similar  stone 
but  of  a  poriihyritie  texture.     Chances  for  (lUtirryiiiK  are  lioor. 

No.  Its.  .\bord-a-IMoutTe  west-south  load  on  the  .'arm  of  .1.  Herthiaume.  C'liazy 
formation.  I'ive  feet  of  iiiie-);iaincd.  bluish  urey  limestone  is  ex|iosed  iii  a  small  opemiid 
from  which  stone  was  obtaineil  for  the  construction  of  v  ater-bound  macadam  road.  More 
stone  is  obtainable  but  the  overburden  soon  nets  thick. 

No.  'MK  .Vbord-a-1'loiiffe.  On  the  farm  of  Nap.  ("lern'ont.  ('hazy  formation. 
Coarse-Kraiiied,  bluish  iinv.  fossiliferous  limestone'  is  exposed  in  a  iiuarry  SO  yards  by 
4.')  vards  ))y  :{  vards  =  HI, SIMI  cubic  v.irds.  The  stone  is  fresh  but  rather  soft.  It  occurs 
in  thill  itivers  in  the  upper  o  feet.  Helow  it  is  mori-  massive.  Tins  stone  was  iise.l  in  the 
con-lruction  of  bituminous  macidam  roads  in  the  villaK'^  of  .\bor;l-a-l'loutle  in  I'tl.i.  1  ot- 
holes  have  formed  in  the  roadbeil.  ConsideiabU'  repaiiinR  was  done  durinR  last  suminer. 
More  stone  can  be  ohtaine<l  from  the  ([iiarry,  but  not  without  :i  to  4  feet  of  strippinii.  The 
bottom  of  the  cpiarrv  lies  also  below  the  Kround-water  level  and  there  was  3  to  ti  feet  of 
standing  water  when  visited.  The  results  of  laboratory  t<'sts  upon  this  stone  are  given  in 
Table  I. 

No  UK)  I.aval  rai)ids.  Uedeon  {'lermitnt's  (piarry.  Chazy  formation.  The  stone 
here  is  tiner-grained  than  in  No.  il!»  and  of  a  more  irregular  texture.  It  al.so  eontums  many 
fossil  shells.  The  exixisure  is  small  and  is  soon  thiikly  covered  with  many  feet  of  over- 
burden Knougli  stone  was  uuarried  here  for  the  construction  of  one  mile  of  water-bound 
macadam  road  from  Laval  Rapids  station  westward  along  the  river.  The  road  built  in 
1913  was  in  gcxjd  condition  when  visited  (1<»17).  Laboratory  tests  have  shown  that  this 
stone  is  tougher  than  th.at  in  No.  1)9.     See  Table  I. 

Nos  101  10>,  and  103.  One  mile  east  of  village  of  St.  Martin,  (iroup  of  (luarrics 
owned  by  Klie  Bigras,  .Vlina  (lauthier,  and  Dainien  Bigras.  Chazy  formation.  Mcdiuiii 
to  coarse-grained,  bluish  grey  limestone.  The  beds  are  from  1 5  to  .'i  feet  thick  with  well- 
spaced  jointing.  The.se  beds  have  b.-en  worked  to  a  depth  of  0  to  8  feet  over  several  large 
areas.     The  principal  product  has  been  curb  st<jnc  for  the  city  of  Montreal. 

.\  few  years  ago  Plouffe,  Lagacd,  &  Company  operated  a  quarry  for  crushed  stone 
on  the  property  of  Alma  Gauthier.  The  pit  is  100  yards  by  60  yards  by  4  yards  =  24,000 
cubic  yards  in  size,  the  stone  exposed  in  the  upper  half  of  the  wall  being  similar  to  that 
rlpprrihcil  above,  and  that  in  the  lower  half  being  thinly-bedded,  very  fine-grained  lime- 
stone.    The  beds  lie  nearly  horizontal,  vertical  joints  running  north  15  degrees  east  and  east 
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1(1  (Iccrri's  Koutli.  The  stiiiio  wiiN  used  in  llir  <c)ii>triiitiiiii  iif  iilKiiit  10  iiiilo  of  wiitir- 
IxnitKl  iii,icii<liiiii  tim<U  ill  St.  M;titiii  i):iri>li.  'I'lir  results  of  liilioratory  li»ls  lirivc  ^llcp^^•|l 
tlial  tlic  tiiic-Kniiiicd  stone  which  ditiiis  in  ( laiithicr's  quarry  i  lOJl  wears  less  and  is  toucher 
than  thecoarse-iiraiiMil  stiine  to  lie  found  in  Klii'  and  DaniiiTi  Hi«ras'  quarries  (101  and  KKl'. 
'Ihe  road  built  with  this  stone  shows  that  it  wears  last  hut  evenly  anil  eeinenls  well. 

I-artJe  (juantiiies  of  stone  are  available  from  either  o"  ■  of  these  properties.  'I'hi> 
results  of  tests  are  ({iven  in   Table  1. 

No.  101.  ('Ate  St.  Klze.'ir  1  iiiih'  we^t  of  Canadian  Tacihe  Uailway  line.  Owner: 
(iodfroi  I.eeavalier.  ('hazy  formation.  Small  (luarry  v\liere  roul  metal  was  obt.iined. 
'try  eoar.s( -(trained,  reddish  to  li){ht  itrey.  fo»ilifeidus  liine-tone  'This  stone  is  soft  but 
roails  built  of  it  -how  that  it  has  a  hijjh  eemeiitinu  power.  More  -tone  can  be  had  liiit  the 
(lUarry  has  to  l.e  drained.     Stone  te.-ted,  see  Table  1. 

No.  I()."i.  North  of  Belle  Hi'viere  roa<l,  J  miles  south  of  Ste.  Ko-e,  on  the  farm  of  llonore 
Joly.  I'ahiozoic  formation.  Hare  outcrops  of  line-jjrained,  dark-iiiloured  iKiieoiis  rock 
extending  over  an  area  of  ISO  yards  by  i;{0  yards.  The  rock  is  in  jilaees  porpliyrilie  and 
sliow.-  Iar(se  crystals  of  hornblende.  It  is  rusty  weatheriiur.  This  stone,  known  undei  the 
name  of  monchiiiuite,  Would  make  a  <lurable  ro;i  I  m.'iterial.  It  is  very  toujih  and  can  be 
eompareil  with  the  rock  in  Nos.  '.17  and  IL'S.  Several  thousaiicj  cubic  vard-  of  it  ari'  iivtiil- 
uble. 

No.  KM).  I. aval  rapids.  Kast  of  Canadian  l'aiili<- railway  line.  Sm.iU  outcrop  area.s 
of  medium  to  coar.-e-urained  Chazy  limestone. 

No.  107.  Tonl  Vi.oi.  I'rob.ibly  Trenton  formation.  Scattered,  small  outcrops  of 
fine-(jraineil,  urey.  fossiliferous  limestone.     Not  much  opportunity  for  (luarryinn. 

No.  lOS.  \  illajie  Melanner.  Chazy  formation.  Immeilialely  east  of  the  villaue  on 
the  south  si(h'  of  a  ridtfe.  stone  has  been  (piarried  fi>r  several  years  for  buililiny  and  I'urb 
stone.  In  a  J.'i-foot  exposure  the  upper  S  feet  consist  of  very  co.arse-nrained.  litil'i-coloureil, 
fossiliferous  limcstoni';  below,  the  stone  occurs  in  massive  beds  and  ranges  fi<  ..'  nu-dium 
to  line-cr.-iimil,  dark  (irey  in  I'olour.  The  limestone  colli aiiis  some  dark  bandnijs  and 
veiidets  of  calcile,  l)Ul  it  is  fri'C  from  sh.ily  parlinns.  Lame  ([uantities  are  available  with 
fair  opportunilv  for  (piarrviiig.  The  stone  has  been  tested.  It  is  i'vi<leiitly  soft,  seo 
Table  I.  " 

No.  100.  .South  of  St.  Martin  road,  between  St.  M.irtin  station  and  villa);e  lielantfrr. 
A  nuinl  '  of  small  outcio])  areas  of  coar.-e  Cli;izy  limestone.  The  deposits  lie  Hat,  and 
the  ohanci's  of  development  are  l>oor  on  account  of  location. 

No.  110.  Cap  St.  Martin.  The  St.  l.;iureiit  (Quarry  Company,  Limited.  Chazy 
formation.  .\  short  distance  east  of  St.  Martin  .lunctioii  and  extendinjr  for  about  a  iiiih^ 
in  that  direction  is  an  extensive  riiltfc  of  limestone  ending  abruptly  to  the  north.  'I'he 
(iuebee  line  of  the  Canadian  Pacific  railway  Jias-es  north  of  thi-  ■■scal|)meiit.  aloliK  which 
iire  situated  the  foretioinn  i[uarries.  The  St.  Laurent  liuarry  Company  oiierales  an  exten- 
sive (luany  at  the  northeast  end  of  the  blulT  east  of  the  Ste.  |{osi.  concrete  highway.  The 
l)resent  working  face  of  the  (piarry  is  12.")  yards  lonj;  and  10  yards  hinh.  Not  less  than 
2.">,IKK»  cubic  yards  have  been  ex-avated.  To  the  east  is  anothiT  opi-niim  measurlm;  70' 
yards  b\  10  yards  by  0  yards  =i;S.OttO  cubic  yards,  now  abaii<loiied.  'I'he  stone  is  linht. 
to  dark'firi'V  iiiid  mediuiii  to  very  coarse  in  texture.  The  beils  ran^o  u])  to  '.i  feet  in  thick- 
ness.    'I'lie  entire  out]>ut  is  cruslied  for  concrete  and  road  purp<ises. 

The  stone  ex])osed  in  the  lower  )iart  of  the  face  is  thin-biKlded.  very  fine-grained, 
f^rcenisli  i:riA-  liin.-stoiu'  of  a  sugary  texture.  .Miernate  massive  and  thin  be<ls  of  me<lium 
to  ver\  cipaise-grained,  light,  grey,  fossiliferous  limestone  occur  in  the  rem-.dning  )>art  if 
the  wall.  Most  of  the  stone  shows  distinct  wav-y  banding  in  chirk  lines.  Some  of  the 
layers  contain  considerable  second:iry  calcile  crvsials.  The  beds  strike  north  ."lO  rlegrecs 
easl  with  a  slight  dip  to  southe.-isi;  vertical  joints  run  north  .'lO  degrees  east  and  north 
40  degrees  we-t .  The  plant  con-ists  of  one  ,\ustin  No.  .")  ca-iislier  ;iiid  three  .Vusl in  .No. 
.'{  crushers,  with  a  ('.■ipacity  of  70O  to  MM)  tons  per  day.  Steam  power  is  useil.  The  produet 
is  directlv  loa<led  into  cars  on  a  siding  from  the  Canadian  I'acilic  railway.  I'rom  .'lO 
to  t'lO  meii  w.M-e  formerly  engaged  in  the  operations,  but  iluring  last  summer  only  10  men 
were  emiiloyed. 

Crushed  stone  is  sold  at  from  SO  cents  to  SI  ner  ton  f.o.b.  siding.  .Stone  from  here 
was  used  in  the  construction  o.  a  large  part  of  the  Montreal-Quebec  highway  between 
Montreal  and  I'hrpe  Rivers,  in  Sault-au-Hecollet  and  Ste.  l{ose  concrete  roads,  and  in 
'riirulithir  p.ivrmciit  in  l.achine.   The  .slolte  Was  tt-tnl,  set-  Titb'f  I. 
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No  111  ImmMiiiilfly  Hoiith  iif  the  St.  Luiirciit  qiiiirry  <lrs.rilMil  iiImap  tluro  are 
mmivfivv.  or  six  siiiull  (luarrics  wlii<li  foriiwrly  i)n.,lu((Kl  <-url>  mid  drt*sr<l  ImilUinK  ctotie 
Tlic  .oii.iKiiiv  "Wnx  ii  ''Tip  "f  li"><l  '»■"■  I'""'""  "''■'■''  •'  'iTt'""  iiiii<»"><, ''/  "'■'',''"'  '"  '"-"'"i 
to  thr  crii-lirr  across  the  r.)ail.  Tlic  iiiipcr  l)i<li  of  llii'  formation,  wliuli  liavr  hnii  v_,rk(tl 
to  a  (li'pth  of  from  f.  to  •»  feet,  fliow  wi'l|-iiiark.<l  iro.-'l)c<l(lmK.  Tlie  limi-stolic  is  ir  aum- 
Urainwl,  dark  nrrv.     Ono  sample  was  taken  and  tested. 

No  ll'>  Cap  St.  Martin.  Isaie  Dc.-ormeaux'  <|iiarry.  Cliazy  formation.  Tliis 
ouarrv  lies  to  tlie  southw.st  of  tl.e  St.  Laurent  .niarry.  In  H  r.'-f.)ot  >yali  are  <-xp"-"-d 
alterimte  massive  lie<ls,  of  verv  eoursc-Krained,  liRlit  (jrey,  luKljly  fossMiferou^  and  dark 
(jrey,  liue-jtralned  liinest.inr\  I'ine  eut  stone  was  formerly  made,  hut  all  WorkniKs  Have 
l»ei>'n  suspended.     Stone   testid,   see  'I'aMe   I. 

No  lllj  On  ilie  we-t  side  of  the  main  lii(!liWMV.  Owner:  I.  I)es<irmeaii\.  (Juarry 
has  h,vn  abandoned  for  maiiv  v.'ars.  The  old  workinK  faee  extends  alonK  the  north  side 
of  the  ridu.- over  a  distanee  of  SM  yards,  ai.-l  is  'JO  feet  hmh.  I  he  limestone  varu'S 
from  verv  lin.-uraine<l,  hrownish  Krey  to  very  .carse,  dark  (jrey  It  is  hmhly  tossiliferouH 
and  o.curs  ^''tarally  in  thick  l>e.ls  showiiiK  a  siroimly  (h'Veloped  lamination.  1  lie  amount 
of  st(rne  l<i  be  had  from  here  is  i?real.     Stone  tested. 

No  lit.  f"ap  St.  Martin.  K.  I'a.iuette's  ([uarry.  ("hazy  formation.  This  quarry 
hes  to  the  west  of  the  above.  It  is  op.ned  in  the  same  stone  that  lias  alr.'ady  been  des- 
cribed for  DesormeaMx'  quarrv,  but  to  a  lower  level.  The  upper  layers  have  bej'ii  worketl 
for  biuldinn  stoi.e  to  a  depth  of  II)  feet  over  an  area  of  .■>(>  yar.ls  by  oOyard-.  Heli.w  this 
ail'  massive  beils  of  harder  limestone  niimint;  from  mednim  to  very  coars.-craipe,!.  Nearly 
all  of  thi^se  b.-ds  contain  num.Tous  streaks  of  fine,  d.ark  material,  but  it  is  more  durable 
material  than  the  upper  stone.  This  dilTerence  in  <lurability  is  shown  by  the  results  ol 
tests  u|x)n  samples  that  were  taken,  see  Table  I. 

No  ll.'i  St.  r.lzear  de  Laval,  t'hazy  formation.  Several  outcrop  areas  of  .small 
extent,  line  to  im-dium-niaini'.l,  (irey  Ume.stotie  weathered  on  the  surface  to  red<li»h 
grey. 

No  HI)  St.  Vincent  d.>  Taul.  llrie  .Sauriol's  quarry.  Trenton  formation.  Quarry 
oneiud  in  the  face  of  thi' bluff  overlooking  the  river  2  miles  west  of  th.'  vil  ajje.  Ihe 
bluir  i<  about  lint  feet  l.ijrh  at  that  point.  The  upper  stone  is  fine-nrained,  shaly,  thin- 
beilded.  dnrk  limestom  eontainitiK  manv  fossil  r.nmarits.  About ',(  leet  ot  it  liave  heeii 
nuairird  but  lh<'  total  thickness  reaches  nearly  ol)  feet.  B.-low  this- are  ma-sive  lie.ls  of 
even,  iiadium-craincd,  <lark  iirev  linu-tone  exjiosed  on  th.'  working  face  to  a  depth  of  1- 
feet  Helow  this  to  he  lev.'l  of  the  water  are  thin  layers  o.  ....ttle,  ihns.',  d..rk  lilue 
limestone.  The  totr.l  output  was  made  into  fine  cut  stone.  More  stone  I'an  be  olitain- 
cd,  but  the  quarryirig  would  proliably  be  exjien-^ive. 

viiw   of  producinV,  crushed  stone  from  the    debris  ,  ,        , 

macadam  roa.ls  along  the  river.     Results  of  tests  upon  samples  taken  here  are  given  in 
Table  I. 


A  small  jaw  crusher  is  installe<l  in 
for    the  resurfacing  of  Water-bound 
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117  South  of  the  Cana.lian  Pacific  Railway  line  2  miles  west  of  St.  \  mcent  do 
Paul  Tn-nton  limestone  has  been  extensivelv  (piarried  for  building  stone  and  crushed 
stone  Hoides  several  small  openings  made  by  individual  operators,  there  are  the 
abandoned  (luarries  of  the  Standard  (Quarry  Comi.any,  Limited,  and  <.  Nap.  Unmet, 
Montreal  The  stone  varies  from  fine  to  medium-grained  with  argillaceous  layers 
disposed  irregularlv  in  the  beds.  In  the  upper  half  of  a  2.->-foot  exposure  the  hmest.me 
is  rather  thin-bedd'e<I.  The  lower  stone  occurs  in  massive  beds  up  to  i  feel  thi.'k.  Large 
quantities  of  stone  are  available  from  the  deposit.  Its  value  as  road  metal  can  be  compared 
with  that  of  No.  110. 

No  lis  St.  Vincent  de  Paul.  Paheozoio.  North  shore  of  riviere  de.s  Prairies. 
One  ami  ti  (luarter  niilei  ui>stream  from  the  ferry  in  the  lower  part  of  a  clitl  about  100 
feet  h'-'h  four  igni-ous  bi-ds  (campto  lite)  are  inter  •a!ate<I  m  the  huiestime,  just  at  the 
ronta"t  of  the  Black  Uiver  and  Trenton.  The  thickest  of  these  beds  is  .'J2  inches  and  is 
exposed  in  the  form  of  a  platform  covering  an  are.a  of  110  yards  by  at  yards  just  below 
the  highwater  mark  (Plate  IV  A).  The  rock  is  massive,  fine  to  medium-gramed,  and 
dark-coloured,  weathering  rustv.  Beacuse  of  its  location  the  rock  could  not  be  quarried 
except  during  low  water,  and  would  have  to  be  loaded  directly  into  scows.  Laboratory 
tests  have  shown  that  it  would  make  a  durable  roaj  metal. 
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NiM.  ll'.t  iiiid  I'.l).  St.  Viiiiciit  (Ic  I'uul.  K.  jiilli'i.'iir'n  niiHrry.  TriMitoii  foriiiiilinn. 
Iniiiiiil^itcly  iiortliwcst  of  tlic  vilhmi-  of  Si,  \  iiiivnt  dc  I'liul  iirr  two  old  o|«'mtiiis  adjoining 
t'lirli  otlur.  In  till-  wi>lirii  pit  is  rxiMiscd  fi  fwt  of  imilimn-Kniiiicd,  d.irk  (srcy,  t(i->ilil'i'r(Mis 
liliK'stolic  ovrrlaiii  l)V  .">  iVct  of  lliiii-liiiUlrd,  ^'lll^lv,  Vriv  Ulirvrn,  dark  liliioloiii'.  In  tlii^ 
eastern  opcniriK  tlii'  sloiie  is  nio>tly  all  tlim-lnddcil,  very  uni  vrn,  iinil  i.Mntai?!-  niinicrous 
Idark  slialy  |iartiiii£s.  Tlif  Ixils  strike  north  lit)  degrees  e;tst,  slinlil  dip  ea--t  JO  decrees 
south.  Vertical  jointing  is  not  eontinuoiis  tliron(jli  tin'  layers  and  not  well  delineil.  Tlio 
up'M'r  stone  is  iniieli  fnietiired.  More  stone  iiin  he  ohtained  without  dillieulty  from  hoth 
excavations.  SaiM|ilis  of  holli  v.irieiies  were  taken  and  testi-d.  The  thin-hedihij  shaly 
limestone  (I'-'li  proved  to  be  of  inferior  quality.     See  Table  I. 

>so.  IJl.  Iiiiinediately  south  of  thi'  Canadian  I'acilie  Itailw.iy  iue  and  ■ine  mile  west 
of  St.  \  incent  de  I'aul  station.  I„iinin  an<l  I.eitch,  Ijiumeenni!  and  C'ontriietmn  Company, 
I  -e  e:i-.t;ii!  a  Imjie  iru-hiiiK  plant  in  which  eli'ctricily  will  largely  be  used  for  haiilimt  and 
for  oiKrainur  the  various  labour-saving  ajipliances.  '|"he  capacity  of  the  plant  i.  to  bi- 
H,iA'ti)  <-iibic  yards  a  ilay.  .V  :;tl)-fi>ot  hiiili  steel-framed  biiildinv.,  with  corK'rete  bins  of 
a  ca|>acity  of  r.'.lHHj  cubic-  yards,  luountid  on  concrete  piers,  is  mow  uialer  completion. 
Till;  com|>any  holds  two  farms.  The  overburdiii  isliuhl  and  at  frecment  interva'souiiropM 
iirf  seen.     TJa' 'I'reiiton  liniestono  here  ■■eseinbles  that  descrilnd  in  Nos.  117,  110,  and   I'M. 


No.  r.'_'.  St.  Vincent  de  I'aul.  (Juebee  provincial  pi'nitentiary  ipiarry.  Chazy 
form.ition.  'I  he  <iiiarry  lies  about  IJ  miles  southwest  of  the  penitentiary  buildinns 
to  which  it  is  comic  i-t(<l  with  rail-.  About  10  feit  of  limesione  is  e\|Mis,d  in  ,in  excavation 
KKI  yards  by  .Vt  yards.  The  stone  I.'  the  hiwir  .'i  feet  is  thick-bedded.  coar~e-Krained, 
linht  (trey,  Iiii;lily  fos-ilit'erous.  The  \i\  per  stoni-  is  tiner-Kraine<l  and  much  darker.  It 
contains  a  Kood  deal  of  d.ark  lamin.ilion.  The  overburden  rannes  from  1  tod  feel  of  clay. 
The  stone  is  used  for  private  purposes  in  .uid  about  tin;  penitentiary.  One  sample  taken 
and  tested. 

No.  \2'.i.  .\bout  three-ciuartcrs  of  a  niile  West  of  No.  1'2-  on  St.  I!l/ear  road.  .\  small 
(juarry  100 yard:  by  ti.">  yards  by  it  yard«  I0,'>00  cubic  yards,  formerly  owned  and  operated 
by  lioger  'ri'nel.e.  It  now  belongs  to  Mrs.  11.  Archambault,  Tin-  stone  is  identical 
with  that  in  No.  \22.  It  was  laiK'ly  useil  in  the  construction  of  water-bound  macadam 
roads  in  St.  \ine(  nt  de  Paul  parish.  This  stone  is  .apparently  a  soft  road  materi.d  but 
wears  uniforiiily  a'ld  biiul-  well.  Roads  built  with  it  in  i'.(l:t  aiul  P.tl  1  were  in  f.iirly  irisid 
condition  at  lln'  enil  of  last  summer.  This  stone  tes'wl  very  luiifonulv  with  that  of  No. 
I'.".'.     .See  Table  I. 

No.  ll.'l.  North  of  St,  \'.\/.r-dr  road.  Chazy  formation.  Outcrops  of  coarse-craineil, 
prey   limestone   extending  over  lar^e  areas. 

No.  I'J.").  On  <'ither  side  of  Montee  -Vucltiir,  nortli  of  St.  lilzr.ir  roa<l,  ari'  several  occur- 
rences <if  ChazN  limestone  re-emblinc  that  in  Nos.  12J  Jind  !'_';!.  It  has  bun  ([uarried 
to  a  mall  I'xtcnt  on  the  properly  of  l^ouis  .\uclair  for  road  purposes.  I'arther  north  near 
Cot'    l-'S  I'erron  road,  outcrops  of  dense,  dark  blui',  probably  Trenton  liTiie>tone. 

.io.  IJti.  Cote  lies  I'erron,  Trenton  formation.  Several  outcrops  of  interbedded, 
mediuni-grained,  (hirk  tirey  and  dense  dark  blu'  limestone.  There  is  an  old  operiitia  by 
the  road  about  one  mile  wist  of  Montei'  Auclair,  which  could  be  ([uarriicl  for  lo'-al  road 
con.struction  with<iut  diflicultv.  Tlu-  value  of  this  material  can  be  compared  with  that 
of  No.  1J7. 

No,  127.  Two  miles  north  of  .St.  \inceiit  tie  I'aul  on  the  Terri'bonne  road.  Trenton 
limestone  outcrops  on  the  farm  of  C>.  Lejiris  over  an  area  of  SOI)  yards  by  }00  yards,  The 
upper  stone  is  mediuni-jjrained.  dark  Kfy.  somewhat  weatheri'd  and  soft.  It  is  imderlaiii 
by  dense  to  line-i;raiiied,  dark  blue,  brittle  limesione,  a  few  feet  of  which  is  exposi^l  in  a 
small  opening  a  few  fei'l  below  the  top  of  tin-  outcrops  immediali'ly  south.  The  beds 
strike  north  (iO  decrees  east  and  dip  a  few  decrees  southeast.  Could  be  ileveloped.  One 
sami'le  of  the  fresh,  blue  limestone  was  taken  and  testeil. 

No,  12H.  .\n  important  outcrop  of  titiguaiti'  lies  in  the  form  ol  a  sill  on  the  northern 
tslue  of  outcrop  No.  127.  The  rock  is  exiK)S(sl  over  an  area  of  HoO  yards  hy  7"i  yards 
and  forms  a  ridge  rising  from  the  road  to  about  3.5  feet  west  of  it .  The  ridge  enils  abruptly 
to  the  north  anil  a  total  thickness  of  10  feet  is  exi)oscd.  At  the  fo<jt  of  the  escarpment 
the  unilerlying  limestone  is  expose<l.  The  rock  is  fine-grained,  dark-coloured,  with  oeca- 
biouul  phtiiotrysts  of  light-coloured,  giaF.sy  minrral.     \cr}-  little  variation  is  noticttible. 
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It  i.  iiiii-iv.-  !.nil  ..^trrmrly  IoiikJi,     It   hu-  »|)|.!irr..llv  tli-  -.an,.-  .lip  north  trf)  il.-urr-oij 

Hl„rlin«o,H.rali.mH  from  lli..,>orll.«-.-Hl  rn.l  ul.rr..  tl.r  lol„l  tl,u;ki,..«.  of  tl..-.lH.rl  i-.-xih««,1 
in  a  HtraiKlit  .ul  «all.  \t  l'■'^^t  H<MMMI  cM.l.ir  yunl.  arr  availal.l.;.  I-al.orat  -ry  !.•.-.  UlH.t. 
.Maiuplrr.  of  this  r.Hk  l.av..  ^ho^Ml  that  it  woiiM  inak.-  a  hr-<t-.la».H  roa.l  irat-Tlal  Ihc 
.hlHwit  li..^  otL-half  .Mil.'  «.st  of  th..  Cai.a.liun  I'anh.-  railway  aii.l  i  imhs  north  of  St. 

viiii'i'iit  ill'  ruiii. 

No.  1J>.».  Two  anil  a  half  iiiilfH  north  of  St.  \  iiHriil  Ur  Taiil.  Sfv.'ral  small  outnop 
ttr^•U)^  of  Trillion  limivtoiic  rifiiliililinn  that  in  No.  I-". 

No   l;«)    Tlir.r  niili-s  north  of  St .  Viiin  at  ili>  I'a'il  on  tho  TiTri»Hiiini.  riunl  an-  Hrvrral 
oM  .iuarn™  now  iillr.     Thr  m.»t  southmi  .marry  oii  thr  caHt  xi,  r  of  t  ir  rimil  is    hat  of 
( )   I  J.piirrr,     .\  short  ili-tanir  ni.rlh.a.t  of  this,  to  Ihr  north  of  thr  roail,  is  that  of  (  har- 
bonni'a.i   l-r.'r.s.     This  qinrrv  priHhi.nl  .Irissi-l  stono  for  s.viral  y.'ars.      I  hi-  stoiio  » 
fii,..  to  m.-.li.im-Krainnl,  .lark  nr.'y  Tnnt.m  lim.-stotii-  with   irrrKular.  ilayy  i;"'  '"«« 
w.athrrinn  to  v..ll..«ish.     'ni.'  1..m1s  ranj;.'  from  1  to  'JS  f.'.'l  in  thiikiirss.     l,arK.>  MUantili.'H 
of  sloni-  an.  available  without  troul.lr,     TIil  out.rops  liav,.  1.......  l.n.k.n  ov.r  a  larK..  «m» 

nn.l  manv  th-.usan.ls  of  .iil.i.-  yanls  of  htoi.r  .an  !..•  ,,  )lain.;.l  n.in  lal.s  of  ■l-hris.  llie 
prolial.l.-vahii-  of  this  stonr  as  roa.l  m.tal  is  roniparal.l..  with  that  of  No.  l.i- 

N.>  i:{l  Ki'lK"'  of  Tr.'nt.>n  lim.^t.mr  riii.niiiK  norlhvast  alM.ut  I  mile  wi'st  of  iho 
Tirrrboniif  roa.l.  Thr  ovrrhur.lcn  is  thin  amt  ouLrops  of  tin.-  to  mi-  niin-Kiaino.  .  ark 
Bny  limi'ston..  ar.'  win  ov.r  It.rit.-  anas.  Coul.l  l.i-  rasily  .,iiarriiHl.  .Many  l.iin.lnHl 
tho'usan.is  .'iilji.'  yanls  available. 

No  l:{'>  St  Iranioisili'Salhs.  K.lix  KabiUr  (Jnarry  Coinpaiiy.  Tn^ntoii  fornii.lion. 
Thr  iiiiarrv'h.'s  on  tlu'  south.^asl  si.h'  of  th.  T.rnl)..i.n.'  ro.-i.l  at  thr  i.orlh.ti.st  rn.l  of  an 
.■xt.nsiv..  ri.lur  of  limin-ton..  whi.-h  has  b.-cn  larn-Iy  iniarruil  for  many  y.'ars  In  an  irrrRU- 
lar  W"  ■  •■■e  fa.-.'  abo.it  :ilM>  f^'t  h.n.  .'Xti-mliiiK  in  a  si>iithi'rly  .Im'.tion.  about  .«!  f.'.'t  of 
llmi-sio  ■  .'XIh-sihI  in  two  b.'.i.'h.s,  th.-  uppiT  b.ii.K  a  sh.-rt  ilistan.'c  m  a-lvan.'.'  of  tho 
li.w  -  ■  !  '  Moni'  vari.s  somi'wliat  in  I'hara.t.'r,  but  th.-  av.'niici'  iin  of  til.'  .luarry  ih 
n,.',liMm  t.,  fin.-Kraini'il,  .lark  ^n'y  lim.'st.m.'  with  niimi'n.us  fin.'^  blar,  uavv,  ''rKJ  •'"^"'>; 
hill's  fn.iii  o.LMi.iart.'r  to  ..n.'  in.-h  apart.  Th.'  ston.'  is  thi.j<-b.'.l.l.il  a  i.l  parti.'ular  > 
.laptabl.'  for  Iwavv  .'.mstrii-tion  (I'laf  IV  H).  It  la's  n.arly  flat  with  n.tang.ilar  Nvi.l.ly 
"pa.'...l  j..intinK  runninR  n..rth-so,ilh  an.I  ,'ast-w..st.^  Hl.i.ks  4  t.>  5  f.i't  th.ik  '""1  »l"'Ost 
•2  1  f.'.'t  s.ii.aro  .an  br  .,btain.-<l.  I.ar(t.-  <|;iantiti.'s  oi  h.avy  stoni-  won'  obtai-i.-.l  ..r  bri.lR.' 
•in.l  .anal  work,  an.I  mor.'  n.-.-nlly  .Ir.'ss.-l  b.iil.linu  ston.',  riibbl.',  an.I  .'rush.'il  sti.m' 
wi-n.  pn..lu.'.'.l.  Th.-  .inarry  is  ,.,iuipp.'.l  with  a  .'..mph'tr  stationary  <;rnshinK  1'  ;''it  •'  " 
lapaiiJv  of  about  51)0  tons  p.-r  .lay,  an.I  is  .•onn.'it.'.l  lo  Ih.'  ana.liaii  I'a.'ih.'  Hallway  hn" 
bv  a  si.'linir  It  is  now  i.U.'.  .Mlhoiiflh  m..M  ..f  th.'  n...n'  a.lvanla(!.-.ms  material  ha-  beei 
ri'lnoviil.  hirK.'  .luantili.'s  of  enish.'.l  ston.'  an' availabl.'.  I  h.'  n'sults  of  laboratory  t.-st> 
uixin  samples  of  this  limrst.irie  are  Riven  in  Table  I. 

No-^  ri:t 'in.l  i;{l  St.  l-'ran.'ois  ile  Sall.'s.  M.Hiln'al  Cim.'nte  \\.,rks  (•..mpany, 
I.hnit.Ml,  an.I  Th.'  K.'m'.'.ly  ('..nstriu'tion  C.impan.N  l.im.t.'.l  ..f  M.mlr.-a  .  I""';"} 
f.,niiation.  Th.-si'  tw..  .-..mpanii's  ..)..-ral.'  .piarries  a.lj.,M;mK  Ih.'  .|M  l.oui-^  l.al.- 1.'  anil 
T<rr.-l)onn.'()uarrvX'.,mpanv's  iiuarries  ii.-w  ab;,n.l..iu'ii  I  h.'  working  fa.'.'s  .'Xli'ii.l  al.mR 
the  i^iarpment  o-C'er  a  ilist.-i"n.'..  ..f  I'.^t  yanls.  ■Phe  b,',ls  an'  .■x|h,s.'<1  h.n'  t..  an  av.-nig.' 
ih"  'h  .,f  ''.^>  feet  Thi'  St. me  .hies  nol  .lilT.-r  fn.m  that  ..f  No.  !■«  with  th.'  .xreplion  that 
il  i's  'i  little  tinir-iiraiin'il  an.I  contains  l.-ss  .-layey  lamination.  Bolli  eompani.'s  an'.iUMpi)eil 
to  pn»l.i.-..  c'rusla',!  st.,i,.'  an.I  .'an  supply  fn.m  .a*  to  tlHI  tons  a  .lay.  .\  si.liiMI  eonn.-e  s 
the  plants  with  tlu'  Cana.liiU.  I'aeiti.'  liailway  .M.mtnaWiu.-b.'O  braneh.  \  ery  larise 
•luantities  of  St. UK'  hav.'  b.'i'n  obtain.'.l  h<  n',  p.  rtieularly  f.ir  purp.is.s  of  li.-avy  .'onstruetK.n. 
Th.-  am..um  t.i  be  lia.i  is  still  (jr-'at.  Sampl.-s  lak.'i.  fn.m  b.,lh  .luarries  hav.'  lestcl  very 
similarly,  s.'e  Table  1. 

N.i  l:i.'.  St  l-"r;in<'.>is  ile  Salli'S.  .1.  ( >.  I.ab.-U.'  an.I  Companv.  ()|H-nitions  were 
sfu-f.'-l  I  wo  V.  "ir-^  -ICO  Half  a  mile  s.mth.'ast  .if  No.  bVi  an.I  immoilintely  oast  of  tho  Cana.lian 
Pacihe  li.'iilwav  line.  About  lo  feet  of  limest..iie  is  .'xposeil  in  an  oxeavation  llo  yanls 
bv  -.")  vanis  The  ston.'  is  thiek-binlileil,  fine  to  meilium-pmined,  bluish  gn-y  with  streaks 
of  .lark  fine  material.  It  is  fre.sh,  of  a  eloser  t.'xture,  ami  mon-  j.unteil  than  the  stone  in 
No.  i:V2.  The  plant  consists  of  one  Austin  crusher  No.  5  an.I  a<-c.'ssorios.  I  he  total 
output 
si.ling. 


The  plant  consists  of  one  Austin  crusher  No.  5  an.I    a<-c.'ssories.      1  he  total 
.  enishnl  stone.     It  ia  sold  at  Oft  cents  per  ton  f.o.b.  Canadian  Pacific  liailway 
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Nil.  V.M.  VillttRc  of  St.  KrimroiH  ili'  ShIIi-h.  Tntiloii  fonniitioii.  To  llir  wi'kI  nf  the 
villHg)-,  bIiiiiit  riviiTf  di'x  Mill<>«  llii«  iiiilirii|w  ni'fiir  of  ilriitr,  diirk  Mm'.  lliiiil.v-lii'<Mfi| 
unil  brilllf  'iiiii'Htoni-.  willi  bIihI.v  |mrliiiK».  ll  wit"  worknl  to  ii  .-1111111  iMriil  for  roiiil 
iiifliil  I  mile  wi'xi  iif  till'  TrrrctMniiii'  rninl. 

No.  i:J7.  ('iiii)tlimi»:iKti.  ('Ii:i/.y  formation.  To  the  wmtliwifst  of  llir  villaiti'.  tliiik- 
ImnMiiI,  coursc-Krumiil.  hliiisli  ttrrv.  fo»Kilifrroiis  limisloiii-,  rcHt-mliliiiK  that  ol  Sif.  (inn'- 
vi<vr,  liiu(l«'(ii  laruc'lyiiimrricil  in  tlic  paNt  for  limine  |ii(T».  TluMlr|><i»ii  forms  an  i'\lr!i.'<ivi' 
riilgr  riiniiiiiK  Boutli,  ami  larni'  <|iiaiititii'M  cf  ^toiic  art'  availahle,  Imt  not  \»itliiiiil  from  2 
to  5  fi'ct  of  ftripimiK.  \  few  years  ii«o,  eruHlinl  Miotic  wa.x  iirmliieiil  by  tlie  Hi-lio|>  t  on- 
Blruetloii  ('om|)aiiy,  of  .\I<mtreal.  Tlie  erimliitin  plant  wax  iiixtalliii  oti  tlie  wharf  near 
tlie  ferry  ami  llie  proiliiet  loailnl  ijireelly  into  hpowh.     There  are  several  "mall  opeTimcs 

which  have  been  workcij  liy  the  Iniliaiis  Iif  ilic'  reservi-,  liiit  the  i c  imiMirtani  is  that  of 

the  Hisliop  (  oiislriietion  Company.     It  lies  by  the  roail  one  mile  inlaml.     All  of  'liesc 
Huarries  are  now  iiUc 
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Plate  II. 


East  Willi  in  the  Fircpnwf  Crushcl  Stoiif  Company  quarry,  sniith  of  Mnsson  street, 
Montreal.  StraiRht  nut  wall  showing  thickness  <f  t he  t in)cuait c  slicct  ovcrlyinB  Trenton 
limestone  (Map  1747,  \o.  64).     ( I'ago  ti.J 
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I'lATC    III. 


A.  .1.  Hoijcis'  (Hiairv.  Northca.-tcrii  paii  nf  cxciivalioii.  Banc  rmmr  can  l.i'  sccii 
(ivcrlviiiK  liim'><t(>iii>.  lii"<.lhcr  parts  of  tin-  cxcavutidii  llic  bam-  rouuc  is  ;}()  Icct  tliick 
(Map  1747,  No.  t'>2l.     (I'agr  ti.) 


H.  Slicct  of  fourohilp,  15  (oet  thick,  cast  of  Ste.  DorolluV.     The  underlying  limestone 
ear.  be  seen  in  the  foreground  (Map  1747,  No.  97).     (Page  6.) 
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I'UTE    IV. 


A.  NOr 
raiiiptimitc  > 


I-  of  rivii-rc  lU-s  I'rairics.  IJ  miles  alxivc  St.  \iii(ciil  cli 
■IS  rcsislcil  erosion  (Map  1747.  No.  U.S).     il'atse  'M\.i 


I'aul.     Heil  of 


B.  Kelix  I«il>elle  (niarry,  St.  Francois  <le  Salles.     Shows  lliii'k-l>etlile<l  Trenton  lime- 
stone qiiarrHHl  for  dimension  stone  (Map  1747,  No.  132).     (Page  o.) 
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